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DESCRIPTION 

TRANSFER SHEETS 

TECHNICAL FIELD 
[0001] The present invention relates to a transfer sheet 
suitable for forming a transfer image on an object (for 
example, a deep -colored object) such as clothes by forming 
a record image and transferring the record image to the 
object, and a method for forming a record image. 

BACKGROUND ART 
[0002] A variety of printing methods (e.g. , mainly a screen 
printing) are applied for printing a surface of a fabric 
such as a T-shirt , a ceramic (pottery) , or a plastic product 
with a logo (marlc) or image . However , these printing methods 
require producing an expensive original (negative) plate. 
Accordingly, printing a small number of copies is not only 
inappropriate in view of cost but also difficult to perform 
rapidly because of a long time necessary for producing the 
original plate. In order to dissolve these problems, 
recently, there has been Icnown a method which comprises 
recording an image onto a transfer sheet having a supporting 
layer and a transfer layer in advance with an inlc jet printer 
or a color copying machine, and thermally- transferring the 
record image of the transfer sheet to an object (object 
to be transferred) such as clothes. It is required for a 



transfer sheet used in such a method that a sharp or clear 
Image should be formed regardless of the kind of the object. 
For example, formation of a sharp or clear image even on 
a deep -colored object is required . 

[ 0003 ] For example , Japanese Patent Application Laid-Open 
No. 232936/2001 ( JP-2001-232936A, Patent Document 1) 
discloses a transfer sheet for an ink- jet printer, in which 
the sheet comprises a support and a transfer layer releasable 
from the support and containing a hot -melt adhesive particle , 
wherein the hot -melt adhesive particle has an oil absorption 
of not less than 50 mL/100 g, and includes a first hot -melt 
adhesive particle being porous . However, in the event that 
a record image is formed on a colored object (in particular, 
an object having a deep color or low brightness such as 
blue or black) with this sheet, the record image becomes 
unclear . 

[0004] Japanese Patent Application Laid-Open No. 
248875/2002 { JP-2002-248875A, Patent Document 2 ) discloses 
a transfer sheet which comprises a support and a transfer 
layer releasable from the support, wherein the transfer 
layer at least contains a hot -melt adhesive resin and a 
masking agent . The document describes a transfer sheet as 
an obverse image-mode (positive-mode) transfer sheet which 
comprises a support and a transfer layer releasable from 
the support, wherein the transfer layer comprises (i) an 
adhesive layer containing at least a hot -melt adhesive resin 
and (ii) an image -receiving layer formed on the adhesive 



layer and containing a binder resin and a dye fixing agent, 
and at least one layer of the adhesive layer and the 
image -receiving layer comprises a white masking agent . The 
sheet, however, is deteriorated in masking property with 
the white masking agent . Further, in the case of increasing 
the amount of the masking agent for enhancing the masking 
property of the sheet , the mechanical property such as 
elongation or strength of the sheet has become lowered. 
Such a sheet is insufficient in handleability as a transfer 
sheet. Further, an object with a transferred image formed 
thereon also lacks in a texture (softness). 
[Patent Document 1] JP-2001-232936A (Claim 1) 
[Patent Document 2] JP-2002-248875A (Claims 1 and 14, 
Paragraph Nos. [0079] and [0088]) 

DISCLOSURE OF THE INVENTION 
PROBLEMS TO BE SOLVED BY THE INVENTION 
[0005] It is therefore an object of the present invention 
to provide a transfer sheet having a high maslcing property 
as well as excellent mechanical properties such as 
elongation and strength; and a method for forming a record 
image . 

[0006] It is another object of the present invention to 
provide a transfer sheet capable of forming a sharp or clear 
record image on a deep -colored or low brightness -colored 
object and capable of malcing a texture (softness) of a 
heat -transferred object excellent, as well as being good 
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in handleabillty ; and a method for forming a record image, 
[0007] It is still another object of the present invention 
to provide a transfer sheet having a high ink-absorbability 
and ink-f ixability, being excellent in durabilities such 
as water resistance and washing resistance , as well as having 
high stability of the transfer layer in which particles 
are not fallen or dropped; and a method for forming a record 
image with the use of the sheet . 

[0008] It is a further object of the present invention 
to provide a transfer sheet capable of forming a sharp or 
clear image on an object regardless of a shape or material 
of the object; and a method for forming a record image with 
the use of the sheet. 

15 MEANS TO SOLVE THE PROBLEMS 

[0009] The inventors of the present invention made 
intensive studies to achieve the above objects and finally 
found that by using a transfer layer comprising a specific 
adhesive layer and a masking layer as well as having an 
20 elongation at break of not less than 30%, a transfer sheet 
comprising the transfer layer has a high masking property 
as well as is excellent in mechanical properties such as 
elongation and strength. The present invention was 
accomplished based on the above findings. 
25 [ 0010 ] That is , the transfer sheet of the present invention 
is a transfer sheet which comprises a support (substrate) 
and a transfer layer releasable (separable or peelable) 
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from the support, wherein the transfer layer comprises (i) 
an adhesive layer formed on one surface of the support and 
(ii) a masking layer formed on the adhesive layer and 
containing a masking agent { covering agent or veiling agent ) 
5 and a binder resin which may have a crosslinking group, 
and the elongation at break (breaking elongation) of the 
transfer layer is not less than 30%. The elongation of the 
transfer layer at break may be, for example, about 30 to 
200% • The masking layer may comprise a white pigment [e.g. , 
10 a titanium oxide having an average particle size of not 
more than 3 ixm (e.g., about 0.05 to 2 pm) ] and a 
urethane- series resin which may have an isocyanate group. 
In the masking layer, the proportion (weight ratio) of the 
masking agent relative to the binder resin [the masking 
15 agent/the binder resin] may be about 30/70 to 90/10 

(particularly about 35/65 to 80/20). The transfer sheet 
may have a whiteness degree (L value) of not less than 88 
when measured from the masking layer side. The adhesive 
layer may comprise a hot -melt adhesive resin such as a 
20 urethane- series resin (e.g. , a urethane- series resin having 
a softening point of 70 to 180°C) , a polyamide- series resin, 
or anolef inicresin (e.g. , an olefinic resin having a melting 
point of 70 to 120°C). In particular, the adhesive layer 
may comprise a urethane -series resin having a softening 
15 point of 70 to 120*^C in combination with a urethane- series 
resin having a softening point of over 120°C and not higher 
than 180°C . In the transfer sheet , each layer of the adhesive 
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layer and the masking layer may contain at least ( as a minimum ) 
a urethane- series resin. In the transfer sheet, the 
transfer layer may further comprise an Image-receiving layer 
formed on the masking layer. The Image -receiving layer, 
5 for example, may comprise a soft resin such as a vinyl 
chloride- series resin, a polyester- series resin, or a 
urethane- series resin. Moreover, the Image -receiving 
layer may comprise at least (as a minimum) a urethane -series 
resin particle (e.g., a urethane resin particle, and a 

10 polyurethane-urea resin particle) , andmay further comprise 
a hot -melt adhesive particle (e.g. , a polyamlde- series resin 
particle). In the Image -receiving layer containing such 
a resin particle, the Image -receiving layer may be formed 
(fabricated) at a predetermined heating temperature, the 

15 urethane -series resin particle may have a softening point 
over the heating temperature, and the hot-melt adhesive 
particle may have a melting point of not higher than the 
heating temperature. Further, the Image -receiving layer 
containing the resin particle may comprise at least a porous 

20 resin particle. The Image -receiving layer containing such 
a resin particle ( porous resin particle ) may further contain 
a binder resin and a dye fixing agent (particularly, an 
aliphatic dye fixing agent ) . In the image -receiving layer , 
relative to 100 parts by weight of the binder resin, the 

25 proportion of the urethane- series resin particle may be 
about 10 to 10000 parts by weight, that of the hot-melt 
adhesive particle may be about 10 to 10000 parts by weight. 



and that of the dye fixing agent may be about 1 to 200 parts 
by weight. The transfer layer comprising the 
Image ^receiving layer which contains such a resin particle 
is suitable (or useful) for forming an image with an ink 
Jet recording system. In the sheet comprising the 
image -receiving layer, each of the adhesive layer, the 
masking layer and the image-receiving layer may also contain 
at least the same series resin (particularly a 
urethane- series resin). In the transfer sheet, the 
transfer layer may comprise an anchor layer ( formed) between 
the masking layer and the image -receiving layer . The anchor 
layer may comprise a catlonlc resin { particularly a cat ionic 
urethane-series resin). In the transfer sheet, the 
transfer layer is capable of recording an image thereon, 
the image being transferred from a recording sheet . In the 
transfer sheet, the surface of the transfer layer may have 
releasablllty (releasing property) to a record sheet. 
Moreover, the record sheet may have a subllmative or 
thermofuslbly- transferred image recorded thereon. These 
transfer sheets may be used for forming an image on a colored 
object by transferring. 

[0011] The present invention also Includes a transfer 
image-forming set comprising the transfer sheet and a record 
sheet onto which an image has been formed. 
[0012] Moreover, the present invention also encompasses 
a process for producing the transfer sheet which comprises 
forming an adhesive layer separable from a support on one 
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surface of the support , and forming a masking layer on the 
adhe s 1 ve layer . 

[0013] Further, the present Invention also Includes a 
method for forming an Image on an object, which comprises 
5 a step for releasing a support from the transfer sheet to 
give a transfer layer, and a step for transferring the 
transfer layer to the object with bringing the adhesive 
layer Into contact with the object, wherein the Image Is 
formed on the object by recording the Image on the transfer 
10 layer. 

EFFECTS OF THE INVENTION 
[0014] In the present Invention, since the transfer layer 
comprises a combination of the specific adhesive layer and 

15 a masking layer, and has an elongation at break adjusted 
Into a certain (specific) range, a transfer sheet having 
a high masking property and excellent mechanical properties 
such as elongation and strength Is obtained. The sheet 
ensures to form a record Image sharply or clearly on a 

20 deep-colored or low brightness-colored object, and excels 
In handleablllty as a transfer sheet, and further the 
thermally- transferred object Is excellent In a texture 
(softness). In particular, formation of an 
Image-receiving layer containing a urethane- series resin 

25 particle realizes a transfer sheet which has a high 
Ink- absorbability and Ink-f Ixablllty and excels In 
durabilities such as water resistance and washing resistance , 
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as well as has high stability of the transfer layer without 
particle-falling or dropping (or flaking). Further, a 
sharp or clear image can be formed to an object regardless 
of a shape or material of the object . 

5 

DETAILED DESCRIPTION OF THE INVENTION 
[0015] The transfer sheet of the present invention 
comprises a support and a transfer layer releasable from 
the support . 

10 [0016] [Support] 

As a support (or a substrate) , any of supports such 
as opaque, semitransparent and transparent supports can 
be used as far as the adhesive layer is capable of separating 
from the support . Examples of the support usually include 

15 a release (releasable) support, for example, a 

release -treated paper (a release paper) , a synthetic paper, 
a chemical (artificial) fiber paper and a plastic film, 
and each may be treated for providing releasing property 
(releasability ) . 

20 [0017] As a paper constituting the release- treated paper 
(a release paper) , there may be mentioned a paper (a paper 
for printing, a package (or wrapping) paper, a thin paper, 
etc . ) . The paper may be subjected to a variety of processing 
such as lamination or surf ace- coating by a polypropylene, 

25 a polystyrene and the like. 

[0018] As the synthetic paper, there may be mentioned, 
a variety of synthetic papers such as a paper made with 
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a polypropylene and a polystyrene. 

[0019] As the chemical fiber paper , there may be mentioned, 
a variety of chemical fiber papers made with a chemical 
fiber such as a polyamlde fiber , an acrylic f Iber , a polyester 
5 fiber and a polypropylene fiber. 

[0020] As a polymer constituting the plastic film, a 
variety of resins ( a thermoplastic resin and a thermosetting 
resin) can be used, and a thermoplastic resin Is usually 
employed. As the thermoplastic resin, there may be 

10 mentioned a polyoleflnlc resin (e.g., a polyC2-40lef Inlc 
resin such as a polypropylene ) , a cellulose derivative (e.g. , 
a cellulose ester such as a cellulose acetate), a 
polyester- series resin (e.g. , a polyalkylene terephthalate 
such as a polyethylene terephthalate or a polybutylene 

15 terephthalate, a polyalkylene naphthalate such as a 

polyethylene naphthalate or a polybutylene naphthalate, 
or a copolyester thereof) , a polyamlde- series resin (e.g. , 
a polyamlde 6, and a polyamlde 6/6) , a vinyl alcohol-series 
resin (e.g., a polyvinyl alcohol, and an ethylene -vinyl 

20 alcohol copolymer), and the like. Among these films, the 
oleflnlc resin, the polyester- series resin, the 
polyamlde -series resin or the like Is usually employed. 
In particular, the polyester- series resin (especially, a 
polyethylene terephthalate) Is preferred from viewpoints 

2 5 of mechanical strength, heat resistance and workability. 
[0021] The thickness of the support can be selected 
according to Its use or application, and Is usually, for 



example, about 10 to 250 jm, and preferably about 15 to 
200 yua, and more preferably about 20 to 150 nm. 
[0022] The releasability can be provided or imparted by 
a conventional method, for example, by allowing the support 
to be treated with a releasing agent (e.g. , a wax, a salt 
of a higher fatty acid, an ester of a higher fatty acid, 
an amide of a higher fatty acid, and a silicone oil) or 
by allowing the support to contain the releasing agent. 
In the case of the paper, for example, the releasability 
can be imparted by coating the paper with a releasing agent 
(e.g., a silicone oil) after anchor treatment (e.g., 
clay-coat) . If necessary, to the plastic film may be added 
a conventional additive such as a stabilizer (e.g., an 
antioxidant, an ultraviolet ray absorber, and a thermal 
stabilizer), a lubricant, a nucleation agent, a fiJ.ler or 
a pigment. 

[0023] [Transfer layer] 

The transfer layer comprises (i) an adhesive layer 
formed on at least one surface of the support (particularly, 
on one surface of the support) and (ii) a masking layer 
formed on the adhesive layer and containing a masking agent 
(covering agent or veiling agent) and a binder resin which 
may have a crosslinking group. The transfer layer may 
further comprise an image -receiving layer on the masking 
layer. Furthermore, the transfer layer may further 
comprise an anchor layer to be formed (interposed) between 
the masking layer and the image -receiving layer. 
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[0024] (Adhesive layer) 

The adhesive layer is releasable from the support 
and comprises at least a hot-melt adhesive resin. The 
hot -melt adhesive resin is not particularly limited to a 
specific one as far as having a thermal - adhesiveness . For 
example, the hot -melt adhesive resin may include a 
polyamide- series resin, a polyester- series resin, an 
olef inic resin, a urethane- series resin, an acrylic resin, 
a rubber, and others. These hot-melt adhesive resins may 
be used singly or in combination. The hot -melt adhesive 
resin is usually water-insoluble. The hot -melt adhesive 
resin may be a reactive hot -melt adhesive resin having a 
reactive group (e.g. , a carboxyl group, a hydroxyl group, 
an amino group, an isocyanate group, and a silyl group) 
at a terminal thereof . Among these hot -melt adhesive resins , 
in view of imparting a thermal transferability and a 
durability (e.g., washing resistance), a urethane- series 
resin, a polyamide- series resin, a polyester-series resin, 
and an olef inic resin are preferred. 
[0025] (1) Urethane -series resin 

The thermal -adhesive urethane -series resin may 
include, for example, a thermoplastic urethane -series resin 
or thermoplastic elastomer which is a reaction product of 
a diisocyanate component with a diol component. The 
urethane- series resin may be formed by using a diamine 
component as a chain -extending agent or a crosslinJcing agent , 
depending on needs . 
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[0026] Examples of the dxlsocyanate component may Include 
an aromatic dllsocyanate (e.g., phenylene dxlsocyanate, 
tolylene dllsocyanate , 

dlphyenlymethane-4 , 4 ' -dllsocyanate, toluldlne 
5 dllsocyanate, dlphenyl ether dllsocyanate, and naphthalene 
dllsocyanate) , an arallphatlc dllsocyanate (e.g. , xylylene 
dllsocyanate) , an allcycllc dllsocyanate (e.g. , Isophorone 
dllsocyanate), an aliphatic dllsocyanate (e.g. , propylene 
dllsocyanate, trlmethylene dllsocyanate, butylene 

10 dllsocyanate, pentamethylene dllsocyanate , tetramethylene 
dllsocyanate , hexamethylene dllsocyanate , 
trlmethylhexamethylene dllsocyanate, and lysine 
dllsocyanate) , and the like. The dllsocyanate components 
may be used singly or In combination. The dllsocyanate 

15 component may be an adduct , or may be used. If necessary. 
In combination with a polylsocyanate component such as 
trlphenylme thane trllsocyanate. 

[0027] As the dlol component, there may be mentioned, for 
example, a low molecular weight dlol such as an aliphatic 

20 dlol (e.g., a C2-ioalkanedlol such as ethylene glycol, 
trlmethylene glycol, propylene glycol, 1 , 3-butanedlol, 
1, 4-butanedlol, hexamethylene glycol, or neopentyl glycol) , 
an allcycllc dlol (e.g., hydrogenated blsphenol A, 
hydrogenated xylylene glycol, cyclohexanedlol , and 

25 cyclohexanedlmethanol ) , or an aromatic dlol (e.g., 

blsphenol A, catechol, resorcln, hydroqulnone , and xylylene 
glycol), a polyether dlol (e.g., a polyoxyC2-4alkylene 
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glycol such as diethylene glycol, triethylene glycol, or 
a polytetramethylene ether glycol ) , a polyester dlol [e.g., 
a reaction product of the dlol component or a polyether 
dlol with a dicarboxylic acid or a reactive derivative 
5 thereof (e.g. , a lower alkyl ester, and an acid anhydride) , 
and a derivative from a lactone ] , a polycarbonatediol [e.g., 
a reaction product of the low molecular weight diol with 

a dialkyl carbonate (e.g. , a diCi-salkyl carbonate such as 
dimethyl carbonate ) ] , and the like . 
10 [0028] In the polyester diol, as examples of the 

dicarboxylic acid, there may be mentioned an aliphatic 

dicarboxylic acid (e.g. , aC4-i4aliphatic dicarboxylic acid 
such as adipic acid, suberic acid, azelaic acid, sebacic 
acid, and dodecanedicarboxylic acid), an alicyclic 

15 dicarboxylic acid, an aromatic dicarboxylic acid (e.g., 
phthalic acid, terephthalic acid, and isophthalic acid), 
and the like. These dicarboxylic acids may be used singly 
or in combination . If necessary , a polycarboxylic acid such 
as trimellitic acid may be used in combination with the 

20 dicarboxylic acid. As examples of the lactone, there may 
be mentioned butyrolactone , valerolactone , caprolactone, 
laurolactone , and others . These lactones may be used singly 
or in combination. 

[0029] These diol components may be used singly or in 
25 combination. The diol component may be used, if necessary, 
with a polyol such as trimethylolpr opane and pent aery thritol 
in combination . 



I 



- 15 - 

[0030] If necessary, the urethane- series resin may be 
crossllnked or modified with a chain -extending agent or 
crossllnklng agent such as a polyamlne compound. For 
example, the urethane- series resin may Include a 
5 polyure thane - urea res In which Is modified with the polyamlne 
compound, or a thermoplastic elastomer which Is obtained 
from the urethane resin and the polyamlne compound as a 
chain-extending agent. Examples of the thermoplastic 
urethane -series elastomer may Include an elastomer having 
10 an aliphatic polyether or polyester unit as a soft segment 
and a polyurethane unit of a short chain glycol as a hard 
segment . 

[0031] As the polyamlne compound, for example, there may 
be used a hydrazine, an aliphatic diamine (e.g., 

1 5 ethylenedlamlne , trlmethylenedlamlne , 

tetramethylenedlamlne , hexamethylenedlamlne , 
trlmethylhexamethylenedlamlne , and octamethylenedlamlne) , 
an aromatic diamine (e.g., phenylenedlamlne , 
xylylenedlamlne , and dlphenylmethanedlamlne ) , an 

20 allcycllc diamine [e.g., hydrogenated xylylenedlamlne, 
bis ( 4 - amlnocyclohexyl ) methane , and Isophoronedlamlne ] , 
and others . These polyamlne compounds may be used singly 
or In combination. 

[0032] These urethane -series resins may be used singly 
25 or In combination. 

[0033] The urethane- series resin may Include a urethane 
resin such as a polyester type (based) urethane- series resin , 
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a polycarbonate type urethane- series resin, or a polyether 
type urethane- series resin; a polyurethane-urea resin; and 
the like. Among these urethane-series resins, 
particularly in view of little yellowing, a polyester type 
urethane -series resin and a polycarbonate type 
urethane-series resin are preferred. In particular, an 
aliphatic polyester type urethane- series resin, an 
aliphatic polycarbonate type urethane -series resin, or a 
combination thereof is preferred. 

[0034] Further, from the viewpoint of flexibility, the 
preferred urethane- series resin includes a polyester type 
urethane -series resin obtained by using a diol component 
containing an aliphatic polyester diol of not less than 
50% by weight (e.g. , not less than 75% by weight) therein 
(e.g., a urethane resin which is a reaction product of a 
diisocyanate such as isophorone diisocyanate with a 
polyester diol obtainable by a reaction of a Ca-ealkanediol 
such as 1 , 4-butanediol, with a C4-i2aliphatic dicarboxylic 
acid such as adipic acid, and isophthalic acid or phthalic 
acid, or a polyester diol derived from the lactone), a 
polyurethane-urea resin corresponding to these polyester 
type urethane -series resins. 

[0035] Among them, from the aspect of realizing a high 
elongation with a small tensile strength, the 
urethane-series resin (e.g., a polyester type 
urethane- series resin, and a polycarbonate type 
urethane-series resin) is particularly preferred. 



[0036] The urethane- series resin may be used as an organic 
solvent solution , an aqueous solution or an aqueous emulsion . 
The aqueous solution or aqueous emulsion of the 
urethane- series resin may be prepared by dissolving or 
emulsifying and distributing the urethane - series resin with 
an emulslfler, or may be prepared by Introducing an Ionic 
functional group such as a free carboxyl group or a tertiary 
amino group Into the urethane -series resin molecule, 
followed by dissolving or dispersing the resulting 
urethane -series resin with an alkali or an acid. Such a 
urethane- series resin having a free carboxyl group or a 
tertiary amino group Introduced Into a molecule thereof, 
comprises a urethane- series resin obtainable by a reaction 
of a dllsocyanate component with a dlol (particularly 
polymer dlol) component having a free carboxyl group or 
a tertiary amino group. Incidentally, the dlol 
(particularly a polymer dlol) having a free carboxyl group, 
for example, may be obtained as a reaction product of a 
dlol component with a polycarboxyllc acid having not less 
than three carboxyl groups or an acid anhydride thereof 
(e.g. , a tetrabasic acid anhydride such as a pyromellltlc 
anhydride) , or with a polycarboxyllc acid having a sulfonic 
acid group (e.g. , sulf olsophthalic acid) ; or as a reaction 
product of ring-opening reaction of a lactone with 
dlmethylolpropionlc acid as an initiator. 
[0037] (2) Polyamlde- series resin 

As the polyamlde- series hot -melt adhesive resin. 
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there may include a polyamlde 6 , a polyamlde 46 , a polyamlde 
66, a polyamlde 610, a polyamlde 612, a polyamlde 11, a 
polyamlde 12, a polyamlde resin generated from a reaction 
of a dimer acid and a diamine, a polyamlde -series elastomer 
5 (e.g., a polyamlde using a polyoxyalkylene diamine as a 
soft segment) , and others. These polyamlde- series resins 
may be used singly or in combination. Among them, the 
preferred polyamlde- series resins include a polyamlde 
having at least one unit selected from a constitutional 

10 unit of a polyamlde 11 and a constitutional unit of a polyamlde 
12 (e.g. , a homopolyamide such as a polyamlde 11 or a polyamlde 
12, and a copolyamide such as a polyamlde 6/11, a polyamlde 
6/12, a polyamlde 66/12, or a copolymer of a dimer acid, 
a diamine, and laurolactam or aminoundecanoic acid), and 

15 a polyamlde resin generated from a reaction of a dimer acid 
and a diamine . 
[0038] (3) Olefinic resin 

The thermal -adhesive olefinic resin may include, 

for example, a homopolymer or copolymer of an a-olef in such 
20 as ethylene, propylene, 1-butene, 3 -methyl- 1-pentene, 
4 -methyl- 1-pentene, 4 -methyl- 1-butene, 1-hexene, or 

1-octene (in particular , an a-C2-io olefin) , and an olefinic 
elastomer, 

[0039] Exemplified as the homopolymer or copolymer of the 

25 a-olefin may include a polyolefin (e.g., a polyethylene 
such as a low-density polyethylene and a linear low-density 
polyethylene, an ethylene -propylene copolymer, and an 



atactic polypropylene), a modified polyolefin [an 
ethylene -butene-1 copolymer, an 

ethylene- ( 4 -methylpentene-1 ) copolymer, an ethylene -vinyl 
acetate copolymer, an ethylene- (meth) acrylic acid 
copolymer or an ionomer thereof , an ethylene- (meth) acrylate 
copolymer such as an ethylene -ethyl acrylate copolymer, 
a propylene -butene-1 copolymer, an 

ethylene-propylene-butene-1 copolymer, and a maleic 
anhydride graft polypropylene ] , and the like . The olef inic 
elastomer may include an elastomer comprising a polyethylene 
or a polypropylene as a hard segment and an 
ethylene -propylene rubber (EPR) or an ethylene-propylene 
diene rubber (EPDM) as a soft segment. 

[0040] These olef inic resins may be used singly or in 
combination. Among these olef inic resins, a modified 
polyolefin , particularly a modified ethylenic resin (e.g., 
an ethylenic copolymer such as an ethylene -vinyl acetate 
copolymer or an ethylene -ethyl acrylate copolymer) is 
preferred from the viewpoint of thermal- adhesiveness . 
[0041] (4) Polyester-series resin 

The thermal -adhesive polyester-series resin may 
include a homopolyester resin, a copolyester resin and a 
polyester- series elastomer, which employ at least an 
aliphatic diol or an aliphatic dicarboxylic acid. 
[0042] The homopolyester resin may include, for example, 
a saturated aliphatic polyester resin formed by reacting 
an aliphatic diol (e.g., a C2-ioallcanediol and a 
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polyoxyC2-4alkylerie glycol which are described in the 
paragraph of the urethane- series resin), an aliphatic 

dicarboxylic acid (e.g. , theabove-inentionedC4-i4aliphatic 
dicarboxylic acid), and if necessary, a lactone. 
[0043] The copolyester resin may include a saturated 
polyester resin obtained by substituting a part of 
components (a diol and/or terephthalic acid) constituting 
a polyethylene terephthalate or a polybutylene 

terephthalate with other diols (e.g. , a C2-6alkylene glycol 
such as ethylene glycol, propylene glycol, or 
1 , 4 -butanediol ; a polyoxyalkylene glycol such as diethylene 
glycol or triethylene glycol; and cyclohexanedimethanol) 
or a dicarboxylic acid (e.g., the above aliphatic 
dicarboxylic acid, and an asymmetric aromatic dicarboxylic 
acid such as phthalic acid or isophthalic acid) , or a lactone 
(e-g., butyrolactone, valerolactone , caprolactone , and 
laurolactone) . 

[0044] The polyester- series elastomer may include an 
elastomer having a C2-4alkylene arylate (e.g., ethylene 
terephthalate, and butylene terephthalate) as a hard segment 
and a (poly)oxyalkylene glycol as a soft segment and the 
like. 

[0045] As the polyester-series resin, there may be employed 
a polyester resin having a urethane bond, for example, a 
resin in which a molecular weight thereof is increased with 
the use of the dilsocyanate. 

[0046] These polyester-series resins may be used singly 



or in combination. 

[0047] The hot-melt adhesive resin may be used singly or 
in combination. The hot -melt adhesive resin is usually 
water- insoluble . The hot-melt adhesive resin may be a 
reactive hot -melt adhesive resin having a reactive group 
(e.g., a carboxyl group , a hydroxyl group , an amino group , 
an isocyanate group , and a silyl group ) at a terminal position 
thereof . 

[0048] The melting point (or softening point) of these 
hot -melt adhesive resins is, for example, about 70 to 180°C, 
preferably about 80 to 170°C, and more preferably about 90 
to leo'^C (particularly about 90 to ISO^'C) . In particular, 
from the viewpoint of sufficient adhesiveness to an object 
or masking layer as well as prevention of the object such 
as a fabric from permeation of the resin, it is preferred 
to combine a plurality of resins having different melting 
points . For example , a resin having a melting point of about 

70 to 120°C (e.g. , about 80 to 110°C) may be used in combination 
with a resin having a melting point of higher than (over) 
120''C and not higher than 180''C (e.g., about 130 to leo^'C). 
Incidentally, in the present invention, the softening point 
means a temperature at which a resin starts flowing by heat. 
[0049] The melting point of the hot-melt adhesive resin 
may be selected from the range of about 50 to 250°C, for 
example, may be about 60 to 200^C, preferably about 70 to 
150^C, and more preferably about 70 to 130°C (particularly 
about 80 to 120''C) . 



[0050] Among these hot-melt adhesive resins. In the case 
where the object Is a fabric such as clothes. In terms of 
adhesiveness, flexibility and texture (softness), the 
preferred resin Includes a urethane- series resin (e.g., 
a urethane- series resin having a softening point (or a 

melting point) of 70 to 180°C), a polyamlde- series resin 
(e.g. , a polyamlde- series resin having a melting point of 

70 to 180°C), an oleflnlc resin [e.g., an oleflnlc resin 
(particularly an ethylene copolymer) having a melting point 

of 70 to 120°C] . In particular, a urethane -series resin 
(e.g., a polyester type urethane- series resin having a 
softening point of 70 to 180°C) is particularly preferred. 
Above all. It is preferred that a resin component 
constituting the adhesive layer comprises a urethane- series 
resin having a softening point of 70 to 180°C and/or an 
ethylene- series (ethylenlc) resin having a melting point 
of 70 to 120''C in a proportion of not less than 50% by weight , 
preferably not less than 60% by weight, and more preferably 
not less than 70% by weight in the resin component. 
[0051] The adhesive layer may contain, depending on needs , 
a variety of additives, for example, a stabilizer (e.g., 
an antioxidant, an ultraviolet ray absorber and a heat 
stabilizer), an antistatic agent, a flame retardant, a 
lubricant , an antiblocking agent , a filler , a coloring agent , 
an antlfoamlng agent, a coatablllty Improvable (improving) 

* 

agent, and a thiclcener. 

[ 0052 ] The thickness of the adhesive layer is , for example , 
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about 5 to 300 \jm, preferably about 10 to 200 nm, and more 
preferably about 20 to 100 \m (particularly about 20 to 
60 pjii) . 

[0053] (Masking layer) 
5 The masking layer (e.g., a white masking layer) 

comprises a masking agent (covering agent or veiling agent) 
and a binder resin which may have a crosslinking group. 
The masking layer may further contain a crosslinking agent . 
[0054] (1) Masking agent 

10 The masking agent (or a masking -improvable or 

improving agent) may be capable of masking an object by 
whitening. As the masking agent, there may be mentioned 
a white masking agent such as a white pigment, or a 
microcapsule capable of whitening by heat expansion . These 

15 masking agents may be used singly or in combination. 

[0055] The white pigment is not limited to a pigment which 
comprises a white pigment singly, and may comprise a resin 
particle containing a white pigment (e.g. , a particle coated 
with a binder resin, a binder resin particle having a 

20 plurality of white pigments dispersed therein). 

[0056] As the white pigment, there may be exemplified a 
titanium- series ( titanium- containing) white pigment [e.g. , 
a titanium oxide (white titanium pigment) ] , a zinc-series 
(zinc-containing) white pigment (e.g., a zinc oxide, and 

25 a zinc sulfide), a composite white pigment (e.g., a 

lithopone), an extender [e.g., a magnesium silicate, a 
magnesium oxide, a calcium carbonate, a barium sulfate. 



- 24 - 

an aluminum- series (aluminum- containing) extender (e.g., 
an alumina , an aluminum hydroxide , and an aluminum silicate ) , 
a silica, a mica, and a bentonlte], and the like. Among 
the white pigments, the titanium- series white pigment, 
5 particularly the titanium oxide. Is preferred. 

[0057] The titanium oxide may have a crystal morphology 
or configuration of an anatase-type (or mode) . From the 
viewpoint of having large refractive property and excellent 
masking property, a rutlle-type (or mode) Is preferred. 

10 [0058] The average particle size of the white pigment Is 
preferably not larger than 3 jim, for example, about 0.01 
to 3 \m, preferably about 0.05 to 2 (e.g., about 0.05 
to 1 [m) , and more preferably about 0.1tol|jm(e.g., about 
0 . 1 to 0 . 5 (xm) . In the case where the average particle size 

15 of the white pigment Is too small, white masking property 
Is not sufficiently exerted. In the case where the average 
particle size of the white pigment Is too large, texture 
or adhesiveness Is deteriorated. 

[0059] The microcapsule contains a low-bolllng solvent 
20 as a core material which vaporizes by heating In 

thermally- transferring. The boiling point of the solvent 
as the core material Is not more than 200°C , preferably about 
50 to 180°C, and more preferably about 50 to 150°C. Preferred 
as such a solvent Is, for example, an aliphatic hydrocarbon 
25 (e.g., pentane, hexane), an allcycllc hydrocarbon (e.g., 
cyclohexane ) , an aromatic hydrocarbon (e.g., toluene, and 
xylene) , an ether (e.g. , 1,4-dloxane, and tetrahydrofuran) , 



an ester (e.g. , methyl acetate, and ethyl acetate) , a ketone 
(e.g., acetone , and methyl ethyl ketone ) , an alcohol (e.g., 
methanol, ethanol, and Isopropanol) , and particularly a 
hydrocarbon -series solvent (e.g., hexane). 
[0060] As a wall material constituting the microcapsule, 
there may be mentioned a thermoplastic resin, which has 
high gas barrier property and is softened by heating upon 
thermally- transferring . For example , such a wall material 
may include a vinylidene chloride- series polymer [e.g., 
a vinylidene chloride -acrylonit rile copolymer, a 
vinylidene chloride- (me th) acrylic acid copolymer, a 
vinylidene chloride- (meth)acrylate copolymer, and a 
vinylidene chloride -vinyl acetate copolymer] , a 
polyacrylonitrile-series polymer, a vinyl alcohol-series 
polymer (e.g. , a polyvinyl alcohol, and an ethylene- vinyl 
alcohol copolymer), a polyamide- series resin (e.g., a 
polyamide 6, a polyamide 66, a polyamide 610, a polyamide 
11, and a polyamide 12), and others. 

[0061] The average particle size of the microcapsule is 
preferably not larger than 50 ^un, and for example, is about 
0.1 to 50 pm, preferably about 0.5 tO 20 jjim, and more 
preferably about 1 to 10 inn. 

[0062] It is preferred that the microcapsule expands not 
less than three times (e.g., about 5 to 1000 times , preferably 
about 10 to 100 times, and more preferably about 10 to 50 

times) by volume in the case of heating at 150°C for one 
minute . 



[0063] These masking agents may be used singly or in 
combination. Among these masking agents, a white pigment 
such as a titanium oxide is preferred. 

[0064] Incidentally, in the present invention, from the 
view point of mechanical strength of the masking layer, 
it is preferred that the masking agent such as a titanium 
oxide is sufficiently dispersed in the masking layer . That 
is, the masking agent is preferred to disperse in the state 
of a primary particle without agglomeration (aggregation) • 
Moreover, in the case of agglomeration, the particle size 
(secondary particle size) of the dispersed particle is 
preferred to be small. For example, the secondary particle 
size is not larger than 10 ^m (e.g., about 0.1 to 10 pm) , 
preferably about 0.1 to 7 jim, and more preferably about 
0.1 to 5 |uun. The method for sufficiently dispersing the 
masking agent is not particularly limited to the specific 
one, and may include a conventional method, for example, 
a method using a dispersing machine such as a dispersion 
mill, a homomixer, a bead mill, a ball mill, a roll (roller) 
mill, a colloid mill, a sand mill, an atoliter (pulverizing 
mill) , or a paint conditioner. 

[0065] Further, in order to increase dispersibility of 
the masking agent, the masking agent (particularly a white 
pigment) may be used by allowing previously dispersed in 
a resin (e.g., a resin having a crosslinking group, and 
being the same-series resin with the binder resin) or a 
resin solution. The proportion (weight ratio) of the 



masking agent to be previously dispersed relative to the 
resin may be, for example, about 50/50 to 99/1, preferably 
about 60/40 to 97/3, and more preferably about 70/30 to 
95/5. 

[0066] (2) Binder resin 

The binder resin Is not particularly limited to 
a specific one, as far as the resin has adhesive property 
(adhesiveness) and film-forming property, and a variety 
of thermoplastic resins (e.g., a polyamlde- series resin, 
a polyester- series resin, a styrenlc resin, an oleflnlc 
resin, a cellulose derivative, a polycarbonate -series resin, 
a polyvinyl acetate- series resin, an acrylic resin, a vinyl 
chloride -series resin, a thermoplastic urethane- series 
resin) and thermosetting resins can be used. These binder 
resins may have a crossllnklng group (e.g. , an Isocyanate 
group, a hydroxyl group, a carboxyl group, an amino group, 
an epoxy group , a methylol group , and an alkoxysilyl group ) . 
These binder resins may be used singly or in combination. 
[0067] Among these binder resins, in terms of adhesive 
strength ( adhesive strength of the masking agent or adhesive 
strength between layers) or flexibility, the 
urethane -series resin is preferred. As the 
urethane- series resin, urethane- series resins exemplified 
in the paragraph of the adhesive layer may be used. Among 
the urethane- series resins, a polyester type 
urethane -series resin and a polycarbonate type 
urethane -series resin (e.g., an aliphatic polycarbonate 
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type ure thane -series resin having antl-yellowlng property) 
are preferred. In particular. It Is preferred to use a 
polyester type urethane- series resin obtainable by using 
a dlol component containing an aliphatic polyester dlol 
of not less than 50% by weight. The urethane- series resin 
may comprise a urethane- series resin having a crossllnklng 
group such as an Isocyanate group. 

[0068] The melting point (or softening point ) of the binder 
resin can be selected from the range of 70 to 180°C, for 
example. Is about 70 to ISO^C, preferably about 70 to 120^C, 
and more preferably about 80 to llO^C. 

[0069] The proportion (weight ratio) of the masking agent 
relative to the binder resin [the former/the latter] Is, 
for example, about 30/70 to 90/10, preferably about 35/65 
to 80/20, and more preferably about 40/60 to 75/25 
(particularly about 45/55 to 70/30). In the present 
Invention, since the proportion of the masking agent can 
be enhanced without deteriorating various properties such 
as elongation and strength, the transfer sheet Is excellent 
In handleablllty even having a high masking ability 
(particularly a white masking ability). Further, the 
transfer layer has high durability even after the transfer 
layer is transferred to an object. 
[0070] (3) Crossllnklng agent 

The crossllnklng agent may be suitably selected 
depending on the kind of the binder resin, and the 
crossllnklng agent may comprise a compound (e.g., a 



polyf unctional compound having the crosslinking group or 
a polyvalent metal ion) having not less than two reactive 
functional groups relative to a functional group of the 
binder resin. More specifically, the crosslinking agent 
may include a polyisocyanate , a polyamine , a polycarboxylic 
acid, a silane coupling agent, a polyethylene imine, a urea 
resin, a melamine resin, a magnesium ion ( a compound capable 
of generating a magnesium ion), and others. In the case 
where the binder resin comprises a urethane- series resin, 
it is preferred to use a polyisocyanate (e.g. , diisocyanate 
components or polyisocyanate components exemplified in the 
paragraph of the adhesive layer) as the crosslinking agent. 
Use of the crosslinking agent further ensures to improve 
strength or adhesiveness to the adhesive layer. 
[0071] The proportion of the crosslinking agent is, 
relative to 100 parts by weight of the binder resin, for 
example, about 0.1 to 30 parts by weight, preferably about 
0.5 to 20 parts by weight, and more preferably about 1 to 
10 parts by weight. 

[0072] The thickness of the masking layer is, for example, 
about 3 to 500 pm, preferably about 5 to 300 (jun, and more 
preferably about 10 to 100 \jm (particularly about 15 to 
50 \xia) . 

[0073] The masking layer may contain, depending on needs, 
a variety of additives, for example, a dye fixing agent, 
a stabilizer (e.g., an antioxidant, an ultraviolet ray 
absorber and a heat stabilizer), an antistatic agent, a 
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flame retardant, a lubricant, an antiblocking agent, a 
filler, a coloring agent, an antifoaming agent, a 
coatability improvable agent, and a thickener. 
[0074] ( Image -receiving layer) 

Although the masking layer itself may be used as 
a layer for recording an image, as a layer for recording 
the image, an image -receiving layer may be formed on the 
masking layer. The image -receiving layer may comprise a 
resin having ink-f ixability , and may be a non-porous or 
porous layer (e.g., a layer comprising an organic or 
inorganic particle and a binder resin, a layer containing 
a porous organic or inorganic particle, a layer obtainable 
by a phase- separation method in which a polymer 
(macromolecule) is microphase- separated with both a good 
solvent thereto and a poor solvent thereto) . 
[ 00 75 ] The image -receiving layer may be suitably selected 
depending on the kinds of the recording system, and in view 
of imparting softness to the transfer layer, the 
image -receiving layer may contain at least a soft resin. 
The soft resin may include, for example, a thermoplastic 
resin such as an olefinic resin, a styrenic resin, a 
vinyl-series resin (e.g., a vinyl chloride -series resin, 
a polyvinyl acetate- series resin, and a polyvinyl 
butylal- series resin), an acrylic resin, a thermoplastic 
elastomer, a polyamide- series resin, a polyester- series 
resin, or a urethane- series resin; and a thermosetting resin 
such as a urethane- series resin or an epoxy resin. These 
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soft resins may be used singly or In combination . Moreover , 
even If a hard resin Is used, such a hard resin can be used 
as a soft resin composition by mixing the hard resin with 
a rubber component or a plastlclzer (e.g., a mineral oil 
5 or a paraffin oil). Among these soft resins, a vinyl 
chloride -series resin, a polyester-series resin, and a 
urethane- series resin are preferred. 

[0076] The vinyl chloride- series resin may Include, for 
example, a polyvinyl chloride, a vinyl chloride -vinyl 

10 acetate copolymer, a vinyl chlorlde-C2-40lef In copolymer 
(e.g., a vinyl chloride -ethylene copolymer, and a vinyl 
chloride -propylene copolymer) , a vinyl 
chloride- (me th)acrylate copolymer (e.g., a vinyl 
chloride -methyl methacrylate ) , a vinyl 

15 chloride -acrylonlt rile copolymer, an ethylene -vinyl 

acetate copolymer, a copolymer In which a vinyl chloride 
Is graft -polymerized In apolyurethane, and the like . These 
vinyl chlorlde-serles resins may be a soft resin containing 
a conventional plastlclzer. As the plastlclzer, there may 

20 be mentioned, for example, a phthalate- series plastlclzer 
[e.g. , dlbutyl phthalate (DBP) , and dloctyl phthalate (DOP) ] , 
a phosphate- series plastlclzer [e.g. , trlcresyl phosphate 
(TCP), and trloctyl phosphate (TOP)], an aliphatic 
polycarboxylate [e.g. , dloctyl adlpate (DOA) , and dloctyl 

2 5 sebacate ( DOS ) ] , an epoxy- series plastlclzer [e.g. , an alkyl 
epoxy stearate, and an epoxyfled soy bean oil] , and others. 
The proportion of the plastlclzer relative to 100 parts 



by weight of the vinyl chloride- series resin is , for example, 
about 1 to 100 parts by weight, preferably about 3 to 75 
parts by weight, and more preferably about 5 to 50 parts 
by weight. 

[0077] The polyester- series resin may include 
polyester- series resins exemplified in the paragraph of 
the adhesive layer. Among the polyester- series resins, an 
aliphatic polyester-series resin, a polyester- series 
elastomer, and a polyester resin having a urethane bond 
are preferred. 

[0078] As the urethane- series resin, urethane- series 
resins exemplified in the paragraph of the adhesive layer 
may be used. Among the urethane- series resins, the 
preferred one Includes a polyester type urethane -series 
resin, a polycarbonate type urethane- series resin (e.g., 
an aliphatic polycarbonate type urethane- series resin 
having anti- yellowing property) . In particular, a 
polyester type urethane- series resin obtainable by using 
a diol component containing an aliphatic polyester diol 
of not less than 50% by weight is preferred. 
[0079] The softening point of the soft resin can be selected 
from the range of 70 to ISO^'C, and for example, is about 
70 to ISO^'C, preferably about 70 to 120°C and more preferably 
about 80 to llO'^C. 

[0080] Among these soft resins, in view of adhesiveness 
or flexibility, the urethane- series resin is particularly 
preferred. 
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[0081] The image -receiving layer may comprise at least 
an organic or inorganic particle (particularly an organic 
or inorganic particle and a binder resin) from the aspect 
of the ink-absorbability. In particular, such an 
5 image -receiving layer is suitable for recording an image 
with an ink jet recording system. 
[0082] (1) Organic or inorganic particle 

As the organic particle , there may be used various 
resin particles , for example, a thermoplastic resin particle 

10 or a thermosetting resin particle . The thermoplastic resin 
particle may include, for example, a particle made of a 
crosslinked or uncrosslinked resin such as an olef inic resin , 
a styrenic resin, an acrylic resin, a polycarbonate- series 
resin, a polyester- series resin, a polyamide- series resin, 

15 a thermoplastic urethane- series resin, a polypheny lene 
oxide -series resin, or a vinyl- series resin. The 
thermosetting resin particle may include, for example, a 
particle made of a resin such as a phenolic resin, a 
silicone-series resin, an amino resin (e.g. , a urea resin, 

20 a melamine resin, and a benzoguanamine resin), a 

urethane- series resin, or an epoxy- series resin. These 
organic particles may be used singly or in combination. 
These organic particles may be a porous organic particle 
from the aspect of ink- absorbability . 

25 [0083] The inorganic particle may include, for example, 
a metal powder, a white carbon, a metal silicate (e.g., 
calcium silicate, aluminum silicate, magnesium silicate. 



and magnesium aluminosilicate) , a mineral particle (e.g. , 
a zeolite, a diatomite, a burnt diatomite, a talc, a kaolin, 
a sericite, a bentonite, a smectite, and a clay), a metal 
carbonate (e.g., magnesium carbonate, a ground calcium 
carbonate (calcium carbonate heavy), and a precipitated 
calcium carbonate light), a metal oxide (e.g., alumina, 
silica, and zinc oxide) , a metal hydroxide (e.g. , aluminum 
hydroxide, calcium hydroxide, and magnesium hydroxide), 
a metal sulfate (e.g. , calcium sulfate, and barium sulfate) , 
and the like . These inorganic particles may be used singly 
or in combination - Among these inorganic particles , porous 
inorganic particles (e.g., zeolite, and alumina) are 
preferred from the viewpoint of ink-absorbability. 
[0084] The average particle size of the organic or 
inorganic particle is, for example, about 0.2 to 150 Mm, 
preferably about 1 to 130 nm, and more preferably about 
3 to 120 \xm. 

[0085 ] Among these organic or inorganic particles , in view 
of mechanical properties of the sheet or texture (softness) 
of the object with the transferred image, the organic 
particles are preferred. In particular, from the aspect 
of high ink-absorbability of the image -receiving layer as 
well as excellent mechanical properties such as elongation 
of the image -receiving layer and improvement in water 
resistance or washing resistance after transferring, the 
urethane- series resin particle is preferred. 
[0086] (la) Urethane -series resin particle 
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As the urethane- series resin particle, there may 
be used a particle comprising a urethane- series resln(s) 
exemplified In the paragraph of the adhesive layer. These 
particles may be used singly or In combination. The 
urethane- series resin may be crossllnked or modified with 
a chain-extending agent or crossllnklng agent such as a 
polyamlne compound . Examples of the polyamlne compound may 
Include a hydrazine, an aliphatic diamine (e.g., 
ethylenedlamlne , trlmethylenedlamlne , 
tetramethylenedlamlne , hexamethylenedlamlne , 
trlmethylhexamethylenedlamlne , and octamethylenedlamlne) , 
an aromatic amine (e.g. , phenylenedlamlne , xylylenedlamlne , 
and dlphenylmethanediamlne ) , an alicyclic diamine [e.g., 
hydrogenat ed xylylenedlamlne , bis ( 4 - cunlnocyclohexyl ) 
methane, and isophoronediamlne] , and others. These 
polyamlne compounds may be used singly or in combination. 
[0087] The average particle size of the urethane- series 
resin particle is, for example, about 1 to 150 fxm, preferably 
about 10 to 100 |jun, and more preferably about 30 to 80 fjtm. 
[0088] The softening point (or melting point) of the 
urethane- series resin particle is, for example, about 50 
to 230®C, preferably about 80 to 220^C, and more preferably 
about 90 to 200°C. Too low softening point is sometimes 
attributed to bloclcing of the transfer sheet because of 
low ink-acceptability . On the contrary , too high softening 
point may inhibit film-forming at transferring. 
[0089] It is preferred that the softening point of the 



urethane-series resin particle is higher than a temperature 
for forming the image -receiving layer and lower than a 
transferring temperature. The urethane- series resin 
particle having such a softening point is not f ilm-f ormable 
at a temperature for forming the image-receiving layer, 
and can acquire air space (void) in the image -receiving 
layer. Further, such a urethane -series resin particle can 
inhibit ink -leakage or crack of the transfer layer by 
partially or wholly f ilm-f orming with softening or flowing 
at a thermally- transferring temperature . Furthermore , the 
urethane -series resin particle may have a hot melt adhesive 
property . 

[0090] The urethane -series resin particle may be a porous 
particle. The porous urethane- series resin particle 
enhances ink-absorbability of the image -receiving layer. 

[0091] The average particle size of the urethane -series 
resin particle may be selected from the range of not larger 
than 150 jrni (e.g., about 0.05 to 150 \m, and preferably 
about 1 to 150 fjun) , for example, is not larger than 100 
Mm (e.g., about 2 to 100 jim) , and preferably not larger 
than 70 \xm (e.g., about 3 to 70 pm) . Too large particle 
size deteriorates appearance and ink-absorbability. 
[0092] The proportion of the urethane -series resin 
particle can be selected from the range of about 10 to 10000 
parts by weight, on solid bases, relative to 100 parts by 
weight of the binder resin, and is preferably about 200 
to 5000 parts by weight, and more preferably about 300 to 
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3000 parts by weight (particularly about 500 to 2000 parts 
by weight ) . 

[0093] (lb) Hot-melt adhesive particle 

Such a urethane - series resin particle is preferably 
combined with a hot -melt adhesive particle. Combination 
of the urethane -series resin particle with the hot -melt 
adhesive particle inhibits fall-off of the particle from 
the image -receiving layer, as well as improves mechanical 
properties such as elongation or abrasion-resistance and 
washing resistance. The hot -melt adhesive particle may 
include, for example, a particle comprising a hot -melt 
adhesive resin exemplified in the paragraph of the adhesive 
resin. These hot -melt adhesive resins may be used singly 
or in combination. Among these hot-melt adhesive resins, 
in the event that the object is clothes or the like, 
particularly a hot -melt adhesive resin comprising a 
polyamide- series resin can impart excellent texture 
(softness) as well as high washing resistance and water 
resistance to the transfer image. 

[ 0094 ] The melting point of the hot -melt adhesive particle 
(e.g., a polyamide -series resin particle) is not higher 
than 200°C , and can be selected from the range of , for example , 
about 40 to 200''C, and preferably about 50 to 170°C. The 
hot -melt adhesive particle may at least contain a particle 
having a melting point of not higher than the heating 
temperature of the image -receiving layer. 
[0095] The heating temperature of the image-receiving 
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layer is usually a temperature (e.g. , about 70 to SO^'C) for 
film- forming by drying a transfer layer coated (painted) 
on the support. The melting point of the hot -melt adhesive 
particle is about not higher than the heating temperature 
(e.g. , about 80°C) , for example, about 40 to SO^'C, preferably 
about 50 to 80°C, and more preferably about 60 to 80°C 
(particularly about 70 to 80°C). The above range of the 
melting point of the hot -melt adhesive particle causes hot 
melt adhesive property of the hot -melt adhesive particle 
in the film- forming of the image -receiving layer, as well 
as inhibits fall-off or drop of the urethane- series resin 
particle by adhering to the urethane -series resin particle. 
Incidentally, even when the hot -melt adhesive particle is 
heated at a temperature of not lower than a melting point 
thereof, in the usual film-forming condition, the hot-melt 
adhesive particle plays a roll for fixing the 
urethane -series resin particle to the image -receiving layer 
by adhering to the urethane- series resin particle with 
maintaining the particle shape. 

[0096] The average particle size of the hot -melt adhesive 
particle is, for example, about 1 to 150 fun, preferably 
about 10 to 130 (im, and more preferably about 30 to 120 
Jim (particularly about 50 to 120 jim) . 

[0097] Further, as the hot -melt adhesive particle (e.g. , 
a polyamide- series resin particle), a plurality kinds of 
hot -melt adhesive resin particles having different melting 
points may be used in combination. For example, a hot -melt 



adhesive particle (A) having a melting point over the heating 
temperature of the image -receiving layer may be combined 
with a hot-melt adhesive particle (B) having a melting point 
of not higher than the heating temperature. 
[0098] (A) Hot -melt adhesive particle 

The melting point of the hot -melt adhesive particle 
(A) is sufficient to be over the heating temperature (e.g. , 
about 80°C) , and for example, is about 85 to 200''C, preferably 
about 90 to 170**C, and more preferably about 90 to 150°C 
(particularly about 100 to 150°C) . Moreover, the hot -melt 
adhesive particle (A) may comprise a hot -melt adhesive 
particle (Al) having an oil absorption of not less than 
50 mL/100 g and a hot -melt adhesive particle (A2) having 
an oil absorption of less than 50 mL/100 g. 
[ 0099 ] The oil absorption of the hot -melt adhesive particle 
(Al) may be not less than 50 mL/100 g (e.g. , about 70 mL/100 
g to 500 mL/100 g), and preferably not less than 75 mL/100 
g (e.g. , about 100 mL/100 g to 300 mL/100 g) . Incidentally, 
the oil absorption is measured using linseed oil in 
accordance with JIS K 5107 (JIS; Japanese Industrial 
Standards } . 

[0100] Moreover, the specific surface area of the hot -melt 
adhesive particle (Al) may be about 5 to 100 m^/g (e.g., 

2 o 

about 10 to 50 m /g) , and preferably about 10 to 40 m /g. 
[0101] The hot -melt adhesive particle (Al) satisfying such 
a property is usually a porous hot-melt adhesive particle 
(e.g., a porous polyamide- series resin particle). 
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[0102] The oil absorption of the hot -melt adhesive particle 
(A2) is less than 50 mL/100 g, preferably not more than 
48 mL/100 g, more preferably not more than 47 mL/100 g (e.g. , 
about 10 mL/100 g to 47 mL/100 g) . 
5 [0103] The proportion (weight ratio) of the hot -melt 

adhesive particle (Al) relative to the hot -melt adhesive 
particle (A2), [(A1)/(A2)], is about 80/20 to 1/99, 
preferably about 60/40 to 5/95, and more preferably about 
40/60 to 10/90 (particularly about 30/70 to 15/85). 

10 [0104] The average particle size of the hot -melt adhesive 
particle (A) is, for example, about 1 to 150 (xm, preferably 
about 3 to 100 \xm, and more preferably about 5 to 80 (Jin. 
The hot -melt adhesive particle (A) may contain a particle 
having an average particle size of larger than the thickness 

15 of the transfer layer. 

[0105] (B) Hot-melt adhesive particle 

The melting point of the hot -melt adhesive particle 
is not higher than the heating temperature (e.g., about 
80°C), for example, about 40 to 80''C, preferably about 50 

20 to 80''C, andmore preferably about 60 to 80°C. Incidentally, 
even if the hot -melt adhesive particle (B) is heated at 
a temperature of not lower than a melting point thereof, 
in the usual film-forming condition, the hot-melt adhesive 
particle (B) plays a roll for improving adhesiveness to 

25 the hot-melt adhesive particle (A) or the urethane- series 
resin particle with maintaining the particle shape. 
[0106] The average particle size of the hot -melt adhesive 



particle (B) is, for example, about 10 to 150 |xm, preferably 
about 30 to 130 \m, and more preferably about 50 to 120 
(xm. 

[0107] The difference in the melting points between the 
hot -melt adhesive particle (A) and the hot -melt adhesive 
particle (B) is not less than 5°C (e.g., about 5 to 100°C), 
preferably not less than 10°C (e.g. , about 10 to 70^C) , more 
preferably about 20 to lO^'C (e.g., about 20 to 50°C), and 
particularly about 30 to 70°C (e.g., about 30 to 50°C). 
[0108] The proportion (weight ratio) of the hot -melt 
adhesive particle (A) relative to the hot-melt adhesive 
particle (B), [the former/the latter], is about 99.9/0.1 
to 50/50, preferably about 99.5/0.5 to 70/30, and more 
preferably about 99/1 to 90/10. 

[0109] The proportion of the hot-melt adhesive particle 
can be selected from the range of about 10 to 10000 parts 
by weight, on solid bases, relative to 100 parts by weight 
of the binder resin, and is preferably about 200 to 5000 
parts by weight, and more preferably about 300 to 3000 parts 
by weight (particularly about 500 to 2000 parts by weight) . 
[0110] The proportion (weight ratio) of the 
urethane- series resin particle relative to the hot -melt 
adhesive particle [the former/ the latter] can be selected 
from the range of about 99/1 to 1/99, for example, is about 
95/5 to 5/95, preferably about 90/10 to 10/90, and more 
preferably about 70/30 to 20/80 (particularly about 50/50 
to 2 0 / 8 0 ) . The both particles within such a range contribute 



to give an image -receiving layer excellent in balance among 
ink-absorbability, durability, and hot melt adhesiveness. 
[0111] The proportion of the total amount of the organic 
or inorganic particle can be selected from the range of 
about 10 to 20000 parts by weight on solid bases relative 
to 100 parts by weight of the binder resin. In order to 
impart porous property to the image -receiving layer, it 
is preferred that the proportion of the total cunount of 
the particle relative to the binder resin is larger, and 
for example, about 200 to 10000 parts by weight, and 
preferably about 300 to 5000 parts by weight (particularly 
about 500 to 2000 parts by weight) relative to 100 parts 
by weight of the binder resin. As mentioned above, the 
larger proportion of the total amount of the particle 
relative to the binder resin increases porous property of 
the image -receiving layer. In particular, a porous 
image -receiving layer comprising a urethane- series resin 
particle and a hot -melt adhesive particle increases 
ink- absorbability , as well as improves in sharpness or 
clearness of the image and water resistance or washing 
resistance due to shrinkage of the thermally- transferred 
image -receiving layer . 
[0112] (2) Binder resin 

The binder resin is not particularly limited to 
a specific one as far as having film-forming property, and 
may be used binder resins exemplified in the paragraph of 
the masking layer, a hydrophilic polymer (e.g., a 
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polyoxyalkylene glycol^ series resin such as a polyethylene 
glycol, a vinyl alcohol -series resin such as a polyvinyl 
alcohol, and a cellulose derivative such as a cellulose 
acetate), and the like. These binder resins may be used 
singly or in combination. 

[0113] Among the binder resins, the binder resin 
constituting the image -receiving layer is preferred to be 
a urethane- series resin or a polyester- series resin in view 
of adhesiveness or flexibility. In order to enhance ink 
fixability, these binder resins may be a cat ionic resin 
having a tertiary amino group or a quaternary ammonium salt 
introduced in a molecule thereof. For example, in the case 
of the urethane -series resin, the urethane- series resin 
may be a urethane- series resin obtainable by a reaction 
of a diisocyanate component with a diol (particularly 
polymer diol) component having a free tertiary amino group. 
Incidentally, the diol having a tertiary amino group may 
be prepared by ring -opening polymerizing an alkylene oxide 
or a lactone with N-methyl diethanol amine as an initiator. 
The tertiary amino group may form a quaternary ammonium 
salt . 

[0114] The binder resin may be used as an organic solvent 
solution, an aqueous solution, or an aqueous emulsion. The 
aqueous solution or aqueous emulsion of the binder resin 
may be prepared by dissolving , or emulsifying and dispersing 
the binder resin with an emulsifier, or may be prepared 
by introducing an ionic functional group such as a free 



carboxyl group or a tertiary amino group into the binder 
resin molecule, followed by dissolving or dispersing the 
resultant binder resin with an alkali or an acid. 
[0115] Such a binder resin having a free carboxyl group 
or a tertiary amino group introduced into a molecule thereof , 
for example, in the case of the urethane- series resin, 
comprises a urethane- series resin obtainable by a reaction 
of a diisocyanate component with a diol (particularly a 
polymer diol) component having a free carboxyl group or 
a tertiary amino group. Incidentally, the diol 
(particularly polymer diol) having a free carboxyl group, 
for example , may be obtained by a reaction of a diol component 
with a polycarboxylic acid having not less than three 
carboxyl groups or an acid anhydride thereof (e.g., a 
tetrabasic acid anhydride such as pyromellitic anhydride) , 
or with a polycarboxylic acid having a sulfonic acid group 
(e.g., sulf oisophthalic acid); by ring- opening reaction 
of a lactone with dimethylolpropionic acid as an initiator. 
[0116] (3) Dye fixing agent 

In order to improve ink-f ixability , the 
image -receiving layer may further comprise a dye fixing 
agent . In particular, in the case where a cationic monomer 
is not introduced into the binder resin, the dye fixing 
agent is preferably used. The dye fixing agent may include 
a cationic compound (e.g. , a dye fixing agent having a low 
molecular weight) or a polymeric dye fixing agent. 
[0117] The cationic compound may include an aliphatic amine 



salt, a quaternary ammonium salt (e.g., an aliphatic 
quaternary ammonium salt, an aromatic quaternary ammonium 
salt, and a heterocyclic quaternary ammonium salt), and 
the like. These cationic compounds may be used singly or 
in combination. Among them, the preferred cationic 
compound includes an aliphatic quaternary ammonium salt 
(e.g., a tetraCi-e^lkylammonium halide such as 
tetramethylammonium chloride , tetraethylammonium chloride , 
tetramethylammonium bromide or tetraethylammonium bromide, 

a triCi-6alkylC8-2oalkylammonium halide such as 
trimethyllaurylammonium chloride or 

trimethyllaurylammonium bromide, and a 

diCi_6alkyldiC8-2oalkylammonium halide such as 
dimethyldilaurylammonium chloride or 
dimethyldilaurylammonium bromide), especially a 
tetraCi-4alkylammonium halide (e.g., a 
tetraCi.2alkylammonium halide), a 
triCi-4alkylCio-i6alkylammonium halide (e.g., a 
triCi-2alkylCio-i4alkylammonium halide), a 
diCi.4alkyldiCio-i6cLlkylammonium halide (e.g., a 
diCi-2alkyldiCio-i4alkylammonium halide). The aliphatic 
ammonium salt and the quaternary ammonium salt are 
commercially available as, for example, "ACTEX FC-T" 
(manufactured by Morin Chemical Industries Co. , Ltd. ) and 
as "CATIOGEN L" (manufactured by Dai-ichi Kogyo Seiyaku 
Co. , Ltd. ) , respectively. These cationic compounds may be 
used singly or in combination. 



[0118] The polymeric dye fixing agent usually has a 
cationic group (in particular, a strong cationic group such 
as a guanidyl group or a quaternary anunonium salt group) 
in a molecule thereof. 

[0119] As the polymeric dye fixing agent, there may be 
mentioned, for example, a dicyane- series compound (e.g., 
a dicyanediamide- formaldehyde polycondensate) , a 
polyamine- series compound [e.g., an aliphatic polyeanine 
such as diethylenetriamine , an aromatic polyamine such as 
phenylenediamine , a condensate of a dicyandiamide and a 
(poly)C2-4alkylenepolyamine (e.g. , a 

dicyanedicunide-diethylenetricunine polycondensate) ] , a 
polycationic compound and the like. As the polycationic 
compound, there may be mentioned, for example, an 

epichlorohydrine-diCi-4alkylamine addition polymer (e.g. , 
an addition polymer of an epichlorohydr ine- dime thy lamine) , 
a polymer of an allylamine or its salt (e.g., a polymer 
of an allylamine or its salt , a polymer of a polyallylamine 
or its hydrochloride) , a polymer of a diallylCi-4alkylamine 
or its salt (e.g., a polymer of a diallylmethylamine or 
its salt), a polymer of a diallyldiCi-4alkylammonium salt 
(e.g., a polymer of a diallyldimethylammonium chloride), 
a copolymer of a diallylamine or its salt and a sulfur dioxide 
(e.g., diallylamine salt -sulfur dioxide copolymer), a 
<iiallyldiCi-4alkylammonium salt -sulfur dioxide copolymer 
(e.g., diallyldimethylammonium salt -sulfur dioxide 
copolymer) , a copolymer of a diallyldiCi-4alkylammonium 



salt and a dlallylamlne or its salt or its derivative (e.g. , 
a copolymer of a diallyldimethylammoniuin salt-diallylamine 
hydrochloride derivative), a diallyldiCi-4alkylammonium 
salt polymer (e.g. , diallyldimethylammonium salt polymer) , 
a dialkylaminoethyl(meth) aery late quaternary salt polymer 
[e.g., a diCi-4alkylaminoethyl{meth)acrylate quaternary 
salt polymer] , a diallyldiCi-4alkylammonium 
salt- aery lamide copolymer (e.g. , a 

diallyldimethylammonium salt -aery lamide copolymer) , an 
amine -carboxy lie acid copolymer, and the like. These 
polymeric dye fixing agents may be used singly or in 
combination . 

[0120] These dye fixing agents may be used singly or in 
combination. Among these dye fixing agents, from the 
viewpoint of inhibition of generating harmful substances 
(e.g., benzyl chloride) by heat, it is preferred to use 
an aliphatic dye fixing agent , for example , an alkylammonium 
halide [for example, a trialkylammonium halide (e.g., a 
triCi-2alkylC8-i6alkylanunonium halide), and/or a 
diCi-2alkyldiC8-2oalkylammonium halide], particularly a 
trimethyl Cs-ie^lkylammonium halide. Further, among the 
alkylammonium lialides , a halide free from a chlorine ion , 
e.g., a bromide, is preferred from the viewpoint of 
restriction of burden to the environment . 
[0121] The proportion of the dye fixing agent relative 
to 100 parts by weight of the soft resin (binder resin) 
is, on solid bases, about 1 to 200 parts by weight (e.g. , 
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about 5 to 200 parts by weight), preferably about 10 to 
150 parts by weight, and more preferably about 10 to 100 
parts by weight (particularly about 10 to 60 parts by weight ) . 
[0122 ] The image -receiving layer may contain, if necessary, 
a variety of additives, for example, other dye fixing 
agent (s) , a stabilizer (e.g. , an antioxidant , an ultraviolet 
ray absorber and a heat stabilizer) , an antistatic agent, 
a flame retardant, a lubricant, an antiblocking agent, a 
filler, a coloring agent, an antif earning agent, a 
coatability improvable agent, and a thickener. The 
hot -melt adhesive particle may contain a tackifier (e.g. , 
rosin or a derivative thereof, and a hydrocarbon- series 
resin), a wax and the like in addition to the above 
additive(s) . 

[0123] The thickness of the image -receiving layer is, for 
example, about 5 to 150 nm, preferably about 10 to 100 jun, 
and more preferably about 20 to 80 (particularly about 
20 to 70 Jim). The coating amount (on dry basis) is about 

2 2 

5 to 150 g/m , preferably about 10 to 100 g/m , and more 
preferably about 20 to 50 g/m^ . 
[0124] (Anchor layer) 

The anchor layer comprises a resin component capable 
of improving adhesive strength (adhesivity) between the 
masking layer and the image -receiving layer . As such a resin 
component, various thermoplastic and thermosetting resins 
may be employed. In terms of effective improvement in 
adhesive strength (adhesivity) between the masking layer 



and the image -receiving layer, it is preferred to use the 
resin constituting the anchor layer preferably comprises 
a resin which is the same series or kind with a resin component 
contained in both the masking layer and the image -receiving 
layer (or a resin having an affinity to a resin component 
which is contained in both layers). Further, from the 
viewpoint of fixability of ink exudated (or bleeding) from 
the image -receiving layer, the anchor layer preferably 
comprises a cationic resin into which a tertiary amino group 
or a quaternary ammonium salt is introduced. For example, 
in the event that the binder resin of the masking layer 
comprises a urethane- series resin, in view of adhesive 
strength and flexibility, the resin component constituting 
the anchor layer is preferred to comprise a ure thane -series 
resin (e.g., the above-mentioned thermoplastic 
urethane- series resin), and particularly a cationic 
thermoplastic urethane -series resin from the viewpoint of 
enhancing adhesive strength (adhesivity) between the layers 
as well as supplementally improving ink- fixability of the 
image -receiving layer. 

[0125] As the urethane -series resin, there may be used 
urethane -series resins exemplified in the paragraph of the 
adhesive layer. For example, it is preferred to use an 
aliphatic polyester type urethane -series resin obtainable 
by using a diol component containing at least an aliphatic 
polyester diol, or a polycarbonate type urethane -series 
resin (e.g., an aliphatic polycarbonate type 
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urethane- series resin having anti-yellowing property) and 
others . Examples of the catlonic resin may Include cationic 
urethane- series resins exemplified in the paragraph of the 
image -receiving layer . 

[0126] The anchor layer may contain, depending on needs, 
a variety of additives, for example, a stabilizer (e.g., 
an antioxidant , an ultraviolet ray absorber and a heat 
stabilizer), an antistatic agent, a flame retardant , a 
lubricant, an antiblocking agent , a filler, a coloring agent , 
an antifoaming agent, a coatability improvable agent, and 
a thickener . 

[0127] The thickness of the anchor layer is, for example, 
about 0.1 to 30 pin, preferably about 0.5 to 20 jjm, and more 
preferably about 1 to 10 |Lun (particularly about 1 to 5 pun) . 

2 

The coating amount (on dry bases) is about 0.1 to 50 g/m , 

2 

preferably about 0.5 to 30 g/m , and more preferably about 

2 

1 to 10 g/m . 

[0128] (Release layer) 

Upon forming an image to a transfer layer by 
transferring a record sheet on which the image is formed 
in advance, the transfer sheet may be relatively releasable 
from the record sheet after bring the record sheet into 
contact with the transfer sheet for thermally- transferring 
the image of the record sheet. For example, at least one 
of the transfer layer and the record sheet, or both of them 
has or have a surface having releasability (particularly 
thermal releasability). To be more precise, the thermal 
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releasability in the present invention means that at lease 
one surface of the transfer layer arid the record sheet, 
regardless of the kinds of transferring methods 
(image-forming method) , has releasability to the following 
5 degree, that is, the transfer layer can be released from 
the record sheet without adhesion even when the transfer 
layer is brought into contact with the record sheet and 
heated. The embodiment in which the transfer layer has 
releasability may include, for example, the embodiment that 
10 a release layer is formed on the surface of the transfer 
layer (on the contact surface relative to the record sheet) . 
[0129] The release layer is not particularly limited to 
a specific one as far as the layer has releasability. The 
release layer, for example, may comprise a resin component 
15 having releasability. The release layer usually comprises 
a binder resin and a particulate or powdery matter. 
[0130] The binder resin may be binder resins exemplified 
in the paragraph of the maslcing layer, or may be a binder 
resin having releasability. As the binder resin having 
20 releasability, there may be exemplified a binder resin 
having a silicone component (e.g,, a silicone-modif ied 
acrylic resin, a silicone-modif ied epoxy- series resin, a 
silicone-modif ied urethane- series resin, and a 
silicone-modif ied polyester- series resin), and the lilce. 
25 The silicone component may be contained in the resin, or 
combined as a copolymer . Incidentally , these binder resins 
having releasability may singly constitute the release layer 



- 52 - 

without combining the particulate or powdery matter . These 
binder resins may be used singly or in combination. Among 
these binder resins, a binder resin having a silicone 
component, particularly a silicone-modif led acrylic resin 
is preferred from the viewpoint of excellent releasability • 
[0131] The particulate or powdery matter may include an 
organic or inorganic particle. Exeimples of the organic or 
inorganic particle may include organic or inorganic 
particles exemplified in the paragraph of the masking layer, 
a particle (wax particle) made of a wax such as a 
Fischer-Tropsch wax, an ester wax, a higher fatty acid or 
a salt thereof, a higher fatty acid ester, or a higher fatty 
acid amide. These organic or inorganic particles may be 
used singly or in combination. Among these particulate or 
powdery matters, in terms of excellent releasability, an 
inorganic particle such as a silica particle, an alumina 
particle, a talc, or a glass bead or a glass powder, 
particularly a silica particle is preferred. 
[0132] The average particle size of the particulate or 
powdery matter is , for example, about 0 . 1 to 50 |jim, preferably 
about 0.5 to 30 [xm, and more preferably about 1 to 10 pun 
(particularly about 1 to 5 Mm) . 

[0133] The proportion of the particulate or powdery matter 
is, relative to 100 parts by weight of the binder resin, 
for example, about 1 to 200 parts by weight, preferably 
about 10 to 150 parts by weight, and more preferably about 
30 to 100 parts by weight. 
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[0134] In order to enhance affinity of the particulate 
or powdery matter to the binder resin, the release layer 
may further comprise a crossllnking agent. As the 
crossllnklng agent, there may be used crossllnking agents 
exemplified in the paragraph of the masking layer. Among 
the crossllnking agents , apolylsocyanate, a sllane coupling 
agent and the like are preferred. 

[0135] The proportion of the crossllnking agent relative 
to 100 parts by weight of the total amount of the binder 
resin and the particulate or powdery matter is , for example, 
about 1 to 50 parts by weight, preferably about 3 to 30 
parts by weight, and more preferably about 5 to 20 parts 
by weight. 

[0136 ] The thickness of the release layer is , for example, 
about 0.1 to 50 (xm, preferably about 0.5 to 30 pm, and more 
preferably about 1 to 20 nm (particularly about 2 to 10 
|xm) . 

[0137] Further, if necessary, the transfer sheet may have 
an antistatic layer formed on the surface of the transfer 
layer . 

[ 0138 ] The thickness of the transfer layer is , for example , 
about 50 to 180 [jun, preferably about 70 to 160 ^mi, and more 
preferably about 100 to 150 nm. The transfer layer having 
a thickness of the above range Is excellent in handleability 
as the transfer sheet, and the texture (softness) of a fabric 
such as clothes with a transferred image formed thereon 
is not deteriorated even if the object is 
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thermally- trans f erred . 
[0139] [Transfer sheet] 

In the transfer sheet of the present invention, 
in terms of adhesive strength (adhesivity) between layers, 
each layer of the transfer layer preferably at least 
comprises the same series or same kind of resin with each 
other as a resin component constituting each layer. In 
particular, use of a urethane- series resin as the common 
resin in each layer is attributed to good mechanical 
properties of sheet such as elongation or strength, in 
addition, to handleability as the transfer sheet. 
[0140] The transfer sheet of the present invention is 
excellent in masking ability (particularly white masking 
ability) . For example, the whiteness degree (L value) 
measured from the side of the masking layer is not less 
than 88, preferably not less than 90, and more preferably 
not less than 92. 

[0141] The transfer sheet of the present invention is 
excellent in mechanical properties such as flexibility and 
strength regardless of containing a large amount of a masking 
agent (such as a pigment) • The elongation at break of the 
transfer layer is, for example, not less than 30% (e.g., 
about 30 to 200%), preferably about 40 to 200%, and more 
preferably about 50 to 200%. 

[0142] Since the transfer sheet of the present invention 
has the above-mentioned properties, the transfer sheet 
excels in masking ability as well as a mechanical property 



such as strength or elongation. For example, even if the 
transfer sheet is thermally-transf erred under pressure with 
a slidable heating member (device) such as an iron, 
generation of the pressure trace is restricted. 
[0143] The transfer sheet of the present invention may 
be used as a plain (e.g., white) transfer sheet such as 
a white transfer sheet without forming an image to the 
transfer sheet , or may be used as a transfer sheet for forming 
an image to a transfer layer thereof. 
[0144] [Production process of transfer sheet] 

The transfer sheet of the present invention may 
be produced by sequentially forming each layer constituting 
a transfer layer on one surface of a support . That is , the 
transfer sheet may be produced by forming an adhesive layer 
separable from a support on a release surface of the support , 
and forming a masking layer on the adhesive layer. In the 
case of forming other layer(s), on the masking layer, an 
anchor layer, an image -receiving layer, a release layer, 
and others may be formed. 

[0145 ] More specifically, depending on the layer structure 
of the transfer sheet, a coating agent comprising the 
above-mentioned component may be applied on the releasable 
surface of the support to form a transfer sheet . The binder 
resin or the adhesive resin can be usually employed in the 
form of an aqueous solution or an emulsion. Therefore, a 
coating agent for the transfer layer can be prepared by 
mixing the aqueous solution or emulsion containing the 
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binder resin or the adhesive resin with other component ( s ) . 
The solvent of the aqueous solution or emulsion may be water 
alone, or if necessary may comprise a hydrophlllc organic 
solvent such as an alcohol. Therefore, after coating and 
5 drying a coating agent for a layer, a coating agent for 
another layer may be coated in layers . 

[0146] The coating agent can be applied on at least one 
side of the support by a conventional method such as roller 
coating, air knife coating, blade coating, rod coating, 
10 bar coating, comma coating or graver coating. The coated 
layer can be formed by drying the coating agent at a 
temperature of about 50 to 150®C (preferably, about 80 to 
120''C). Incidentally, in the case of forming the 
image -receiving layer containing a hot -melt adhesive 
15 particle, the heating or drying temperature of the 

image -receiving layer may be suitably selected depending 
on the melting point of the hot-melt adhesive particle. 
For example, in the case of using the hot -melt adhesive 
particle (A) and the hot-melt adhesive particle (B) in 
20 combination, the heating or drying temperature of the 

image -receiving layer may be suitably selected from a range 
between the melting points of both particles (A) and (B). 
That is, the transfer layer can be formed by drying the 
coated layer at a temperature of about 50 to 150°C, preferably 
25 about 60 to 120°C, and more preferably about 70 to lOO^C 
(particularly about 70 to 90°C) . 
[0147] [Method for forming image] 



The method of the present invention for forming 
an image is a method for forming an image on an object, 
which comprises a step for releasing the support from the 
transfer sheet, and a step for transferring the transfer 
layer to the object with bringing the adhesive layer into 
contact with the object, wherein the image is recorded onto 
the transfer layer. 

[0148] The method for forming an image on the transfer 
layer of the transfer sheet may be a method recording the 
image onto the transfer layer before transferring to the 
object, or may be a method recording the image onto the 
transfer layer after transferring to the object . Although 
the method for recording the image onto the transfer layer 
before transferring to the object may be a method for 
recording the image onto the transfer layer after releasing 
the support, the method is usually a method for recording 
the image onto the transfer layer before releasing the 
support . 

[0149] The image may be directly recorded onto a maslcing 
layer, or may be recorded onto an image -receiving layer 
formed on a masking layer. Moreover, the image may be 
attached on the maslcing layer in the form of a film or sheet 
previously having a recorded image. Among these methods, 
from the viewpoint of image sharpness or clearness, it is 
preferred to record the image onto the image -receiving 
layer . 

[0150] As the recording method of the image, for example. 
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there may be exemplified an Image -recording method In which 
the masking layer Is recorded with a writing material such 
as an oil-based or water-based Ink pen, a recording system 
suchasanlnk jet recording system (e.g. , an Ink jet recording 
system In which an Ink droplet Is sprayed onto a sheet from 
a nozzle thereof), a thermof uslbly (heat -melting) 
transferring system, a sublimation thermally- transferring 
system, an electrograph system (e.g., a color copying 
machine, and a color laser printer) , or a variety of printing 
systems (e.g. , an offset printing, a gravure printing, and 
a screen printing) , and other recording systems. In these 
recording systems (particularly a recording system using 
a machine such as an ink j et printer or a color laser printer ) , 
in terms of convenience or productivity, the usually 
employed method is a method for recording an image onto 
a transfer layer before transferring to the object. 
Incidentally, a film or sheet for adhering to the masking 
layer may also record an image in the same manner with the 
recording system for the transfer layer. Further, as 
detailed in the below-mentioned paragraph of a set for 
forming the transfer image, the image -recording method may 
be a method for recording an image onto a transfer layer 
by transferring a record sheet on which the image is formed 
beforehand. In the system using a record sheet, the image 
can be easily recorded onto the transfer layer after 
transferring to the object . 

[0151] These recording systems can be used depending on 



use applications , and from the viewpoint of Image sharpness 
or convenience, a method for forming an Image such as an 
Ink jet recording system with a water-based or oil-based 
Ink or a solvent Ink, or an electrograph system with a toner 
Ink Is commonly used. 

[0152] The method for forming an Image on the transfer 
layer may be a method for recording an Image onto a transfer 
layer before transferring to the object , or may be a method 
for recording an Image onto a transfer layer after 
transferring to the object. The method for recording an 
Image onto a transfer layer before transferring to the object 
may be a method for recording an Image onto the transfer 
layer after releasing from the support, and a method for 
recording an Image onto a transfer layer before releasing 
the transfer layer from the support Is usually employed. 
[0153] More concretely, the method for transferring the 
transfer layer to the object comprises releasing the support 
from the transfer sheet, and heating the transfer layer 
with bringing the adhesive layer as a releasing surface 
of the transfer layer Into contact with the ob j ect . Further , 
If necessary, the transferring matter having the transfer 
Image may be heated for crossllnklng. The heating method 
may be a method comprising heating the transfer layer with 
applying pressure on the transfer layer. If necessary 
through a releasing paper or other releasing material, by 
means of a heating member (e.g. , a slldable heating member 
(device) such as an Iron) . The heating temperature can be 
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selected depending on the kind of the resin constituting 
the adhesive layer, and for example. Is about 80 to 250°C, 
preferably about 100 to 200°C (e.g. , 140 to 250^C) , and more 
preferably about 120 to 180^C (particularly about 140 to 
5 IBO^C) . The heating time Is, for example, about 5 seconds 
to 1 minute, and preferably about 10 seconds to 1 minute. 
The pressure to be applied Is, for example, about 500 to 
50,000 Pa, and preferably about 1000 to 30,000 Pa. 
[0154] [Set for forming transfer Image] 

10 The set for forming the transfer Image according 

to the present Invention comprises the transfer sheet and 
a record sheet previously having an Image formed thereon 
In advance. The record sheet Is used for forming an Image 
on the transfer layer of the transfer sheet by 

15 thermally- transferring . 

[0155] The record sheet Is not particularly limited to 
a specific one as far as the record sheet can form an Image 
thereon and the formed Image can be thermally transferred 
to the transfer layer. The record sheet usually comprises 

20 a support and an Image -receiving layer. As the support, 
there may be used supports exemplified In the paragraph 
of the support of the transfer sheet, e.g. , papers or plastic 
films. The image -receiving layer may comprise a resin 
component similar to that of the image -receiving layer in 

25 the transfer sheet. Depending on the 

thermally- transferring mechanism, the image -receiving 
layer may be non-releasable or releasable from the support. 
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Further, the record sheet also may form a similar release 
layer to that of the transfer sheet so as to impart 
releasability in accordance with the transfer sheet. 
[0156] The method for recording an image onto a record 
sheet in advance is not particularly limited to a specific 
one, and there may be used a recording system similar to 
the system for recording onto the transfer layer. In 
particular, the image formed on the record sheet is usually 
an image which is thermally -transferable to the transfer 
layer, for example, the image may be a sublimative image, 
or a thermof usibly (heat -melting) transferring image. 
Examples of the sublimative image may include an image formed 
with a sublimative coloring agent by a sublimative 
thermally- transferring system, an image formed with a 
sublimative ink containing a sublimative coloring agent 
by a recording system such as an ink jet recording system, 
and others. The thermof usibly- transferred image may 
include, for example, an image formed with a heat -melting 
ink (e.g. , an ink comprising a coloring agent and a 
heat -melting component such as a resin or a wax) by using 
a thermof usibly- transferring system, an image formed with 
a toner by means of an electrograph system (e.g. , a particle 
comprising a coloring agent, a magnetic powder, and a resin 
component ) , and the like . The image recorded to the record 
sheet can be transferred to the transfer layer by heat, 
and usually the image is transferred to the transfer layer 
by heating with bringing the record sheet into contact with 
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the transfer layer. Incidentally, the image- formed 
surface of the record sheet is usually in contact with the 
transfer layer. 

[0157] The method for thermally- transferring an image 
recorded onto the record sheet to the transfer layer may 
be either a method comprising thermally- transferring by 
a non-releasable system (e.g., a method comprising 
sublimative transferring the sublimative image , and a method 
comprising thermof usibly transferring the heat -melting 
transferring image formed on a record sheet which has been 
release- treated) , or a method comprising 
thermally- transferring by a releasable system (a method 
comprising thermof usibly- transferring an image -receiving 
layer of the record sheet, in which the image is recorded 
by using the-above mentioned various recording systems). 
Among them, the preferred method includes a method 
comprising thermally- transferring a non-releasable system 
(particularly a method comprising sublimatively 
transferring the sublimative image , and a method comprising 
thermof usibly- transferring a toner image recorded onto the 
record sheet which has been release- treated. 
[0158] The heating method in the thermally- transferring 
process is not particularly limited to the specific one. 
For example, there can be used a method comprising heating 
the transfer sheet by means of a heating member (e.g., a 
slidable heating member (device) such as an iron, and a 
heat-pressing machine) with bringing the transfer layer 
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into contact with the record sheet . By using such a method, 
only a pre-formed image in the record sheet can be 
thermally- transferred to the transfer layer. The heating 
temperature can be selected depending on the kind of ink 
forming an image, and for example, is about 120 to 300^C, 
preferably about 140 to 250°C, and more preferably about 
140 to 200°C. The heating time is, for excunple, about 5 
seconds to 1 minute, and preferably about 10 seconds to 
1 minute . The pressure may be applied with heating by means 
of a heating member, and the pressure to be applied is, 
for example, about 500 to 50,000 Pa, and preferably about 
1000 to 30,000 Pa. For example, in the transferring method 
of the non-releasable system, by heating and pressurizing 
the record sheet in such a way, the sublimative coloring 
agent sublimes to be transferred to the transfer layer in 
the case of the sublimative image, and the heat -melting 
ink or toner which is melted (or fused) on the record sheet 
is melt -transferred to the transfer layer in the case of 
the heat -melting image. Therefore, since the transfer 
sheet is transferred in a convenient method such as heating 
the transfer sheet with bringing the transfer layer into 
contact with the record sheet on which the image is formed 
in advance, even after transferring the transfer layer to 
the object, sharp or clear image can be formed regardless 
of the kind of the object (e.g. , a shape or material thereof ) . 
[0159] [Object (Object to be transferred)] 

Since the transfer sheet of the present invention 



has both flexibility and strength, the transfer sheet (or 
transfer layer) can be transferred to a variety of objects 
with firm adhesive strength. The object may include a two- 
or three-dimensional structure made of various materials 
such as a fiber, a paper, a wood, a plastic, a ceramic and 
a metal. Further, since the transfer sheet of the present 
invention excels in flexibility, a fabric (e.g. , a T- short) , 
a plastic film or sheet or a paper may be employed as the 
object. In particular, since the transfer sheet of the 
present invention is excellent in masking property 
(particularly white masking property), a sharp or clear 
image can be formed regardless of a color of an object on 
the masking layer. Accordingly, the transfer sheet is 
preferably used for a deep-colored object among the objects. 
The deep- colored object may be either an object inherently 
having a deep color , or an object dyed or painted (or stained) 
with a deep color. The deep color may include black, gray, 
dark blue (navy blue), blue, and the like (e.g., a color 
having brightness of about 0 to 0.5, and preferably about 
0 to 3) . 

INDUSTRIAL APPLICABILITY 
[0160] The transfer sheet of the present invention is 
useful (effective) as a transfer sheet which is capable 
of transferring to an object such as a two- or 
three-dimensional structure made of various materials such 
as a fiber, a paper, a wood, a plastic, a ceramic and a 
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metal, particularly an object which is painted or dyed with 
a deep-color. 

EXAMPLES 

[0161] The following examples are intended to describe 
5 this invention in further detail and should by no means 
be interpreted as defining the scope of the invention. 
Incidentally, in the description, unless otherwise 
indicated, "part(s)" indicates the proportion by weight. 
Moreover, the species or characteristics of each component 
10 of each layer of the transfer sheets obtained in Examples 
and Comparative Examples, the species or characteristics 
of record sheets, as well as methods for evaluating various 
capabilities or properties of the transfer sheets are shown 
as follows . 

15 [0162] [Each component of each layer in transfer sheet] 
(Adhesive layer) 

Polyester- series urethane resin solution A: 
manufactured by Dainichiseika Color & Chemicals Mfg. Co. , 
Ltd., Rezamine UD1305, solvent: dimethylf ormamide/methyl 
20 ethyl Icetone = 40/60 (weight ratio), solid content: 50% 
by weight, softening temperature: 95°C 

Polyester- series urethane resin solution B: 
manufactured by Dainichiseilca Color & Chemicals Mfg. Co. , 
Ltd., Rezamine ME3119LP, solvent: 
25 dimethylf ormamide/methyl ethyl ketone = 35/65 (weight 

ratio) , solid content : 34% by weight, softening temperature : 
135''C 



Polyester-series urethane resin solution C: 
manufactured by Dainichlseika Color & Chemicals Mfg. Co. , 
Ltd., Rezamine ME3139LP, solvent: 

dimethylformamide/methyl ethyl ketone =40/60 (weight 
ratio) , solid content : 30% by weight, softening temperature : 
165°C 

Ethylene -acrylic acid resin emulsion (ethylenic 
resin emulsion D): High-Tec E8776, manufactured by TOHO 
Chemical Industry Co. , Ltd, solid content: 25% by weight, 
softening temperature: 75°C. 
[0163] (Masking layer) 

Titanium oxide-containing carbonate- series 
urethane resin solution A: manufactured by Dainichlseika 
Color & Chemicals Mfg. Co. , Ltd. , Seika Seven BS012(S) white, 
dispersive particle size of titanium oxide: 0.2 |jiin, 
urethane-series resin/ titanium oxide = 9/1 (weight ratio) , 
solvent: dimethylf ormamide, solid content: 55% by weight. 

Titanium oxide -containing carbonate- series 
urethane resin solution B: manufactured by Dainichlseika 
Color & Chemicals Mfg. Co. , Ltd. , Seika Seven DNT9094 white, 
dispersive particle size of titanium oxide: 0.2 \Am, 
urethane-series resin/titanium oxide = 1/9 (weight ratio) , 
solvent: isopropanol/toluene = 50/50 (weight ratio) , solid 
content: 55% by weight. 

Polyester- series urethane resin solution C: 
manufactured by Dainichlseika Color & Chemicals Mfg. Co. , 
Ltd., Rezamine ME3119LP, solvent: 



« 
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dime thy If ormamlde /methyl ethyl ketone = 35/65 (weight 
ratio), solid content : 34%byweight, softening temperature: 
135°C. 

Carbonate -series urethane resin solution D: 
5 manufactured by Dainichiseika Color & Chemicals Mfg. Co. , 
Ltd., Rezamine NE-302HV, solvent: isopropanol/toluene = 
50/50 (weight ratio), solid content: 35% by weight, 
softening temperature: 135°C. 

Dispersion liquid of titanium oxide E : a dispersion 
10 liquid obtained by mixing a titanium oxide (manufactured 
by Ishihara Sangyo Co., Ltd., TIPAQUE R-930) and a 
polyester- series urethane resin solution C in the weight 
ratio of the urethane resin relative to the titanium oxide 
being 9/1 with stirring with a bead mill for 60 minutes, 
15 solid content: 56% by weight, dispersive particle size of 
the titanium oxide: 0.2 \m. 

Dispersion liquid of titanium oxide F: a dispersion 
liquid obtained by mixing a titanium oxide (manufactured 
by Ishihara Sangyo Kaisha, Ltd., TIPAQUE R-930) and a 
20 polyester- series urethane resin solution C in the weight 
ratio of the urethane resin relative to the titanium oxide 
being 9/1 with stirring by an agitating blade attached to 
a three one motor with 500 rpm for 10 minutes , solid content : 
56% by weight, dispersive particle size of the titanium 
25 oxide: 12 pun. 

Urethane -modified aliphatic polyisocyanate G: 
manufactured by Sumitomo Bayer Urethane K.K. , Sumijule HT, 
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a solution comprising 75% by weight of a polyisocyanate 
component of and 25% by weight of ethyl acetate. 
[0164] (Anchor layer) 

Cat ionic carbonate -series urethane emulsion A: 
manufactured by Dai-ichi Kogyo Seiyaku Co. , Ltd. , F-8559D, 
solid content: 26% by weight. 
[0165] ( Image -receiving layer) 

Dye fixing agent A: manufactured by Senlca , Co. Ltd. , 
PCQ-1, a methyl sulfate of a trimethyl aminoethyl- 
polymethacrylic ester, an aqueous solution having 20% by 
weight of solid content. 

Dye fixing agent B: manufactured by Senlca , Co. Ltd. , 
PAPIOGEN P-109, benzylallcylammonium chloride, an aqueous 
solution having a solid content of 30% by weight. 

Cationic polyurethane- series resin emulsion C: 
manuf actured by Dainippon Ink and Chemicals, Inc. , PATELACOL 
CD-004, solid content: 30% by weight. 

Polyurethane- series resin emulsion D: 
manufactured by SHIN-NAKAMURA CEMICAL CO, LTD., SP RESIN 
ME-307. 

Polyamide 12 particle E: manufactured by 
Daicel-Degussa Ltd., VESTAMELT 430-P06, oil absorption: 

45 ml/lOOg, melting point: llO^'c, average particle size: 
60 (xm. 

Polyamide 6/12 particle F: manufactured by Atof ina 
Japan Co., Ltd., Orgasol 3501EX D NAT-1, oil absorption: 
212 ml/lOOg, melting point: 142°C, average particle size: 



10 \m. 

Polyamide 12 particle G: manufactured by 

Dalcel-Degussa Ltd. , VESTAMELT 640-Pl , melting point : 76°C, 
average particle size: 100 \m, 

Polyurethane resin particle H: manufactured by 
Dainippon Ink and Chemicals, Inc. , BURNOCK CFB-100, glass 
transition temperature: -12*^C, softening point: 135°C, 
average particle size: 20 \m. 

Silica particle I : manufactured by TOKUYAMA Corp. , 
Fine Seal X-45, average particle size: 5 \xm. 

Polyurethane -series resin emulsion J: 
manufactured by Zeneca Resins, NEOREZR 960. 
[0166] (Release layer) 

Silicone-modif ied acrylic resin A: manufactured 
by SHOWA DENKO K.K. , Sun Flure LS230 

Polyisocyanate-series crosslinking agent B: 
manuf ac t ur ed by Sumitomo Bayer Ur ethane K.K. , Sumi juleN3300 

Silica particle C: manufactured by MIZUSAWA 
INDUSTRIAL CHEMICALS, LTD., MIZUKASIL P78A, average 
particle size: 3 \iia. 
[0167] [Record sheet] 
(Record sheet 1) 

With a color copying machine (manuf act ured by Canon, 
Inc., trade name "PIXEL G CLC-1110"), a record image was 
formed on a transfer paper (manufactured by HAYASHI KAGAKU 
Co. , LTD, tradename "SH-SO", a size of A4, a release- treated 
paper) with a toner. The obtained sheet is named as a record 



sheet 1 . 

[0168] (Record sheet 2) 

A thermal -sublimative ink (manufactured by YUKI 
CO. LTD, trade name "SHOSEN-KOBO INK" ) for an ink jet printer 
was provided with an ink jet printer (manufactured by Seiko 
Epson Corporation, tradename "MJ2200C" ) , and a record image 
was formed on a paper for an ink jet printer (manufactured 
by Seiko Epson Corporation, trade name "PM Photo Paper", 
a size of A4 ) . The obtained sheet is named as a record sheet 
2. 

[0169] [Printing property 1] 

By means of an ink jet printer (manufactured by 
Seiko Epson Corporation, PM-900C) using an aqueous dye ink, 
a predetermined image was printed on the image -receiving 
layer with cyan (C) , magenta (M) , yellow (Y) and black (K) 
inks to form a record image. In a transfer sheet in which 
the record image was formed, the bleeding (blur) of the 
ink was visually observed and evaluated on the basis of 
the following criteria. 
[0170] A; No bleeding occurred 

B: Minute bleeding occurred. 

C: Bleeding occurred. 
[0171] [Printing property 2] 

With the use of an ink jet printer (manufactured 
by Roland DG Corporation, SP-300) using a soft solvent 
pigment ink (a pigment ink having a pigment dispersed in 
a glycol-series organic solvent), a predetermined image 



was printed on the transfer layer { the image -receiving layer 
or the masking layer) with cyan (C), magenta (M) , yellow 
(Y) and black (K) inks to form a record image. In a transfer 
sheet in which the record image was formed, the bleeding 
of the ink was visually observed and evaluated on the basis 
of the following criteria. 
[0172] A: No bleeding occurred 

B: Minute bleeding occurred. 

C: Bleeding occurred. 
[0173] [Transferability 1] 

In the same manner with a method used in the printing 
property 1, a record image was recorded onto a transfer 
sheet. A release paper (or support) was released from the 
transfer sheet, the exposed adhesive layer was brought into 
contact with a T-shirt made of a mixed fabric of a 
black-colored polyethylene terephthalate (PET) and a cotton 
[black PET/cotton = 50/50 (weight ratio)]. From the side 
of the image -receiving layer, through a release paper in 
which both surfaces were treated with a silicone , the record 
image was thermally- transferred to the fabric with an iron 
at a temperature of 180^C and under a pressure of 10 g/cm 
( 980 Pa) for 4 minutes, and the transferability was evaluated 
based on the following criteria. 

[0174] A: The transferred part is completely attached with 
the fabric. 

B : Although the transferred part is attached with 
the fabric, some part is not bonded. 



C : Almost all of the transferred part is not attached 
with the fabric. 
[0175] [Transferability 2] 

As for a transfer sheet in which a record image 
was formed in the same manner with the printing property 
2, the transferability was evaluated alike with the 
transferability 1. 
[0176] [Transferability 3] 

In Examples 27 to 30 and Comparative Example 8, 
an adhesive layer which was exposed by releasing a release 
paper (or support) from the transfer sheet was brought into 
contact with a T shirt made of a mixed fabric of a black 
polyethylene terephthalate (PET) and a cotton [black 
PET/cotton = 50/50 (weight ratio)] • From the side of the 
transfer layer, through a release paper in which both 
surfaces were treated with a silicone, the transfer layer 
was thermally- transferred to the fabric with an iron at 
a temperature of 140^^0 and under a pressure of 10 g/cm (980 
Pa) for 4 minutes. Further, the image on the record sheet 
was thermally- transferring to a transfer layer by bringing 
the record sheet into contact with the transfer layer and 

heating the contact matter at a temperature of 140°C under 

2 

a pressure of 10 g/cm (980 Pa) for 4 minutes. Then the 
transferability of the transfer layer to the fabric was 
evaluated based on the following criteria. 
[0177] A: The transferred layer is completely attached 
with the fabric. 



B: Although the transferred layer is attached with 
the fabric, some part is not attached. 

C: Almost all of the transferred layer is not 
attached with the fabric. 
[0178] [Image formability] 

In Examples 27 to 30 and Comparative Example 8, 
with respect to the images on the record sheets, as well 
as the images on the transfer sheets which were 
thermally- transferred from the record sheets, the 
concentration of the reflected colors (color optical 
density) in the solid images of yellow (Y) , magenta (M) , 
cyan (C), and black (K) ink parts was measured by a 
reflection-mode (reflection- type) Macbeth densitometer 
(manufactured by Sakata Inx Corp., RD-1200). After 
calculating the average value in each color, the ratio of 
the color density of the transfer sheet relative to that 
of the record sheet was determined and evaluated in the 
following criteria . 

[0179] A: The color density of the transfer sheet relative 
to that of the record sheet is not less than 30% 

B : The color density of the transfer sheet relative 
to that of the record sheet is less than 30%. 
[0180] [Texture (Softness)] 

In the evaluation method of the transferability, 
with respect to the T-shirt to which the record image was 
transferred, texture (softness) was evaluated on the basis 
of the following criteria. 



[0181] A: The cloth is soft and the transfer layer is not 
recognized. 

B: The cloth is roughish. 

C: The cloth is stiff and the transfer layer is 
recognized. 

[0182] [Masking property] 

In the evaluation method of the transferability, 
with respect to the transferred part of the T-shirt to which 
the record image was transferred, whiteness degree (Lvalue) 
in the part where record image did not exist was measured 
with use of a chroma meter (manufactured by Minolta Co., 
Ltd., CR 2000), and evaluated based on the following 
criteria. 

[0183] A: L value is not less than 92. 

B: L value is not less than 88 and less than 92. 

C: L value is less than 88. 
[0184] [Releasability] 

In the record sheet brought into contact with the 
transfer sheet in Examples 27 to 30 and Comparative Example 
8 , releasability of the record sheet from the transfer sheet 
was evaluated in accordance with the following criteria. 
[0185] A: The record sheet was released without damaging 
the transfer sheet . 

B : The record sheet was released with damaging the 
transfer sheet, or failed to be released. 
[0186] [Washing resistance 1] 

In the evaluation of the transferability, regarding 
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the T-shirt to which the record Image was transferred, the 
washing operation was carried out with a household washing 
machine (manufactured by Sanyo Electric Co . , Ltd, ) by adding 
1 g/L of a commercially available detergent to a warmed 
water at 40*^0 , washing for 15 minutes , rinsing for 20 minutes 
and drying for 5 minutes. This cycle was repeated 5 times. 
The color density In the colored parts of each color was 
measured before and after washing operation by using a 
reflection-mode (reflection- type) Macbeth densitometer 
(manufactured by Sakata Inx Corp. , RD-1200) . The average 
color densities before and after washing were regarded as 
color densities before and after washing, respectively, 
and the retention (ratio) of a color density was calculated 
by the following formula, and the degree of discoloring 
with wash was evaluated on the basis of the following 
criteria. 

[0187] Retention of a color density = (a color density after 
washing/a color density before washing) x 100 (%) 
(Evaluation criteria) 

A: Retention of a color density is not less than 

90 %. 

B: Retention of a color density is not less than 
80 % and below 90%. 

C: Retention of a color density is below 80 %. 
[0188] [Washing resistance 2] 

After washing the T-shirt with the transferred image 
in the similar manner with the washing method of the washing 
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resistance 1, the transferred part was visually observed, 
and the washing durability was evaluated on the bases of 
the following criteria. 

[0189] A: No crack (chap or craze) or peeling (separation) 
5 In the transferred parts. 

B: A small amount of cracks (chaps or crazes) or 
peeling (separation) Is present In the transferred parts. 

C: A large amount of cracks (chaps or crazes) or 
peeling (separation) Is present In the transferred parts. 
10 [0190] [Elongation at break] 

The transfer sheet was cut Into the size of 15 mm 
wide and 15 cm long, and the release paper (support) was 
peeled off from the transfer layer. The peeled transfer 
layer was set In a tensile tester (manufactured by ORIENTEC 
15 Co. ,LTD, Tensilon RTM-100) with a distance of 10 cm between 
zips. By conducting a test with a tensile speed of 300 
mm/mlnute, the elongation at break was evaluated In 
accordance with the following criteria. 
[0191] A: Not less than 100% 
20 B: Not less than 30% and less than 100% 

C: Less than 30% 
[0192] [Concentration of benzyl chloride In working 
environment ] 

The concentration of benzyl chloride was measured 
25 by a gas chromatography /mass spectrometry method (a GC/MS 
method) under the following conditions. 
[0193] Analysis Method: 



(1) Preparation of Extract Solution 
The sheet (about 3 g) was immersed in 40 mL of 
chloroform, treatedwithultrasonication at a predetermined 
temperature (room temperature) for one hour, andcentrifuged 
to prepare an extract solution. 

[0194] (2) GC/MS and Analytic Conditions of GC/MS 
Conditions of Py (thermal decomposition) part 

Used instrument: Py-2010D (manufactured by 
Frontier Laboratories Ltd.) 

Heating temperature: 180°C 
Heating period: 5 minutes 

Ambient gas in heating: synthetic Air (N2; 80%, O2; 

20%) 

Interfacing temperature: 280*'C 
[0195] Conditions of GC part 

Used instrviment: GC/MS QP-5050A (GC-17A) 
(manufactured by Shimadzu Corporation) 

Column: DB-624 (manufactured by J&W Scientific) 
(I.D. 0.53 mm X L 30 m; df. 3.0 \jm) 

Temperature: Column 80 °C (1 minute) 10°C/minute 
160°C (0 minute) 20''C/minute 220°C (0 minute) 

Injector: 280°C 

Interface: 280°C 
Head Pressure: 5 kPa 
Carrier Gas: He (N60) 
[0196] Conditions of MS part (SCAN) 

Ionization: EI 
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Ionization Voltage: 70 eV 
Sampling Grade: 0.25 second 

Monitor Ion: Benzyl chloride m/z = 91 (126) 
Gain: 1 . 5 kV 

[0197] Under the conditions mentioned above, the amount 

of benzyl chloride contained in the sheet (excluding a 

clay- coated paper) was determined quantitatively. 

Furthermore, based on the results of the quantitative 

determination, the expected amount of benzyl chloride 

generated from 16 pieces of the A4- sized image -recorded 

sheets was calculated, and the concentration of benzyl 

3 

chloride in a working space (volume: 10 m ) was estimated. 
Incidentally, the calculation and estimation were carried 
out assuming the molecular weight of benzyl chloride to 
be 161.0, and the volume of the gas in standard state to 
be 22.4 L. 

[0198] Excunples 1 to 11 and Comparative Examples 1 to 4 

A sheet having an adhesive layer was obtained by 

applying a coating solution for the adhesive layer shown 

in Table 1 on a clay-coated and silicone -coated paper (weight 

2 

capacity: 90 g/m , 90 |bim thick). The coating solution was 
prepared by adding dimethylf ormamide and adjusting the solid 
content to 35% by weight. Next on the adhesive layer, the 
coating solution for the masking layer shown in Table 1 
was coated to form a masking layer. The coating solution 

« 

for the masking layer was a coating solution obtained by 
adding methyl ethyl ketone [a mixed solvent of isopropanol 



and toluene (Isopropanol/ toluene = 50/50) in Excunples 2, 
A, 5, 7, 8 and 11] and adjusting the solid content to 30% 
by weight. On the masking layer, the coating solution for 
the anchor layer shown in Table 1 was coated to form an 
anchor layer. The coating solution for the anchor layer 
was obtained by adding water and adjusting the solid content 
to 20% by weight . Further, on the anchor layer, the coating 
solution for the image -receiving layer shown in Table 1 
was coated to give a transfer sheet . The coating solution 
for the image -receiving layer was obtained by adding water 
and adjusting the solid content to 30% by weight. 
Incidentally , in Examples 4 to 6 , and 8 the anchor layer 
and the image -receiving layer were not formed. In 
Comparative Example 1, the adhesive layer was not formed. 
In Comparative Example 2, the adhesive layer, the anchor 
layer and the image -receiving layer were not formed. In 
Comparative Example 3, the adhesive layer and the anchor 
layer were not formed . In Comparative Exeunple 4 , the masking 
layer was not formed . The evaluation results of the obtained 
transfer sheets were shown in Table 1 . 
[0199] [Table 1] 
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As shown in the results of Table 1, the transfer 
sheets of Examples 1 to 11 are excellent in the balance 
among various properties. On the contrary, the transfer 
sheets of Comparative Examples 1 to 3 deteriorate in the 
transferability, the washing resistance and the elongation 
at break, and the transfer sheet of Comparative Example 
4 was low in the masking property. 

[0200] Examples 12 to 13 and Comparative Examples 5 to 6 

A sheet having an adhesive layer was obtained by 
coating a coating solution for the adhesive layer shown 
in Table 2 on a clay- coated and silicone-coated paper (weight 

2 

capacity: 90 g/m , 90 jjm thick). The coating solution was 
prepared by adding dimethylf ormamide and adjusting the solid 
content to 35% by weight. Next on the adhesive layer, the 
coating solution for the masking layer shown in Table 2 
was coated to form a masking layer. The coating solution 
for the masking layer was a coating solution obtained by 
adding methyl ethyl ketone and adjusting the solid content 
to 30% by weight . On the masking layer , the coating solution 
for the anchor layer shown in Table 2 was coated to form 
an anchor layer. The coating solution for the anchor layer 
was obtained by adding water and adjusting the solid content 
to 20% by weight. Further, on the anchor layer, the coating 
solution for the image -receiving layer shown in Table 2 
was coated to give a transfer sheet. The coating solution 
for the image -receiving layer was obtained by adding water 
adjusting the solid content to 30% by weight . Incidentally, 
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In Comparative Example 5 the masking layer and the anchor 
layer were not formed. In Comparative Example 6, the 
adhesive layer and the masking layer were not formed. The 
evaluation results of the obtained transfer sheets were 
shown In Table 2 . 
[0201] [Table 2] 



- 84 - 



Table 2 





Ex. 


Com. Ex. 


12 


13 


5 


6 


Adhesive layer 
(parts by weight) 


Urethane resin 
solution A 


oO 


80 


80 




Urethane resin 
solution B 


20 


20 


20 




Coating amount 
(dry) (g/m^) 


35 


35 


35 


— 


Masking layer 
(parts by weight) 


Titanium oxide 
resin solution A 


65 


65 


— 


— 


Urethane resin 
solution C 


35 


35 






TiOa content l%by 
weight) 


58 - 5 


58, 5 






Coating amount 
(dry) (g/m^) 


40 


40 


— 


— 


Anchor layer 
(parts by weight) 


urethane 


100 


100 




100 


Coating amount 

(dry) (g/m"") 


5 


5 




5 


Image - receiving 

layer 
(parts by weight) 


Dye fixing agent 
A 


^— 


— 


4 


— 


Dye fixing agent 
B 


5 


4 


— 


8 


Cat ionic 

urethane 
emulsion C 




4 


4 


8 


Urethane 

emulsion D 


3 


3 


3 


4 


Polyamide 12 
particle E 


36 


32 


55 




Polyamide 6/12 
particle F 


13 


3 


30 




Polyamide 12 


2 


2 


4 




Urethane 


41 


37 




80 


Silicaparticle I 




1 R 






Coating amount 
(dry) (g/m^) 


30 


30 


30 


30 


Evaluation 


Printing 
property 1 


A 


A 


A 


C 


Transferability 
1 


A 


A 


A 


c 


Texture 
( softness) 


A 


A 


A 


A 


Masking property 


A 


A 






Washing 
resistance 1 


A 


A 


B 


C 


Washing 
resistance 2 


A 


A 


C 


C 
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As shown In the results of Table 2 , the transfer 
sheets of Examples 12 to 13 are excellent In the balance 
of various properties. On the contrary, the transfer sheet 
of Comparative Example 5 was low in the washing resistance. 
5 The transfer sheets of Comparative Example 6 deteriorate 
in the printing ability, the transferability, and the 
washing resistance. 

[0202] Examples 14 to 26 and Comparative Excimple 7 

A sheet having an adhesive layer was obtained by 
10 coating a coating solution for the adhesive layer shown 

in Tables on a clay-coated and silicone-coated paper (weight 

2 

capacity: 90 g/m , 90 \xm thick). The coating solution was 
prepared by adding dimethylf ormamide and adjusting the solid 
content to 35% by weight . Next, on the adhesive layer, the 

15 coating solution for the masking layer shown in Table 2 
was coated to form a masking layer. The coating solution 
for the masking layer was a coating solution obtained by 
adding methyl ethyl ketone and adjusting the solid content 
to 30% by weight . On the masking layer , the coating solution 

20 for the anchor layer shown in Table 3 was coated to form 
an anchor layer. The coating solution for the anchor layer 
was obtained by adding water and adjusting the solid content 
to 20% by weight. Further, on the anchor layer, the coating 
solution for the image -receiving layer shown in Table 3 

25 was coated to give a transfer sheet. The coating solution 
for the image -receiving layer was obtained by adding water 
and adjusting the solid content to 30% by weight. 
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Incidentally, in Examples 16 and 19 the anchor layer was 
not formed. In Comparative Example 7, the masking layer 
and the anchor layer were not formed . The evaluation results 
of the obtained transfer sheets were shown in Table 3 . 
[0203] [Table 3] 
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As apparent from the results of Table 3 , the transfer 
sheets of Examples 14 to 26 are excellent in the balance 
of various properties. On the contrary, the transfer sheet 
of Comparative Example 7 was low in the masking property. 
[0204] Examples 27 to 30 and Comparative Excunple 8 

A sheet having an adhesive layer was obtained by 
coating a coating solution for the adhesive layer shown 

in Table 4 on a clay- coated and silicone -coated paper (weight 

2 

capacity: 90 g/m , 90 \xm thick) . The coating solution was 
prepared by adding dimethylf ormamide and adjusting the solid 
content to 35% by weight. Next on the adhesive layer, the 
coating solution for the masking layer shown in Table 4 
was coated to form a masking layer. The coating solution 
for the masking layer was a coating solution obtained by 
adding a mixed solvent of isopropanol and toluene 
[isopropanol/ toluene = 50/50 (weight ratio) ] (methyl ethyl 
ketone in Comparative Example 8) and adjusting the solid 
content to 30% by weight. Next, on the masking layer, the 
coating solution for the image -receiving layer shown in 
Table 4 was coated to form an image -receiving layer in the 
dry thickness of 5 jim. Further, on the image -receiving layer, 
the coating solution for the releasing layer shown in Table 
4 was coated to form a releasing layer in the dry thickness 

of 5 [jm to obtain the transfer sheet. Incidentally, in 
Examples 27 and 28, the image -receiving layer and the 
releasing layer were not formed. In Examples 29, the 
image -receiving layer was not formed. In Comparative 
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Example 8 , the image -receiving layer and the releasing layer 
were not formed. In the Examples 29 the image -receiving 
layer was not formed. In Comparative Example 8 the adhesive 
layer, the image -receiving layer, and the releasing layer 
5 were not formed. The evaluation results of the obtained 
transfer sheets were shown in Table 4. 
[02051 [Table 4] 
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Table 4 





Ex. 


Com. Ex . 


27 


28 


29 


30 


8 


Adhesive layer 
(parts by 
weight ) 


Urethane resin 
solution A 


65 


65 


65 


65 


— 


urecnane resin 

solution B 


35 


35 


35 


30 




Coating amount 
(dry) (g/m^) 


35 


35 


35 


35 




Masking layer 
(parts by 
weight ) 


Titanium oxide 
resin solution A 










65 


Titanium oxide 
resin solution B 


65 


65 


65 


65 


— 


Urethane resin 
solution C 










35 


Urethane resin 
solution D 


35 


35 


35 


35 


— 


Ti02 content C% by 
weight) 


58.5 


58.5 


58.5 


58.5 


58.5 


Coating amount 
(dry) (g/m ) 


40 


40 


40 


40 


40 


layer 
(parts by 
weight ) 


ureT.nane emuision 
J 


— 


— 


— 


100 


— 


Dry thickness {\xm) 








5 




Release layer 
(parts by 
weight ) 


Silicone -modif ied 
acrylic resin A 






20 


20 




Polyisocyanate . 
cros slinking 
agent B 






3 


3 




Silica particle C 


— 


— 


15 


15 




Ethyl acetate 






25 


25 





Dry thickness ((m) 






5 


5 




Record sheet species 


1 


2 


2 


2 


1 


Evaluation 


Transferability 3 


A 


A 


A 


A 


C 


Image formability 


A 


A 


A 


A 


A 


Texture 
(Softness) 


A 


A 


A 


A 




Masking property 


A 


A 


A 


A 


A 


Releasability 


A 


A 


A 


A 


A 


Washing 
resistance 1 


A 


A 


A 


A 




Washing 

resistance 2 


A 


A 


A 


A 




Break elongation 


A 


A 


A 


A 


C 



As apparent from the results of Table 4 , the transfer 
sheets of Examples 27 to 30 are excellent In the balance 
of various properties • On the contrary, since the transfer 
sheet of Comparative Example 8 did not have the adhesive 
layer, the transfer sheet cannot be transferred to the 
T-shirt . 



